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ABSTRACT
Secondary students from a mid-sized school district in the rural Midwest who had chosen an
asynchronous learning environment during the COVID-19 pandemic were analyzed to determine
predictors of academic achievement and perceptions of their learning during the pandemic. An
explanatory, mixed methods case study was conducted to sequentially analyze quantitative data
and qualitatively analyze their experiences. Archival data from 288 students [F(7, 281) = 20.87, p <
.001] was used predict grade point average (GPA) during virtual learning (M = 2.43, SD = 0.89)
using a multiple linear regression (R2 = .326). This study was done to determine what factors
help educators understand the variables that aide in student achievement while virtual learning.
Predictor variables included race/ethnicity, sex, socioeconomic status, grade level, past
attendance, past GPA, and number of parents/guardians in the home. Significant predictors were
grade level, past GPA (M = 3.05), and sex. The focus of the qualitative research was on access to
technology, digital literacy, attitude, motivation, and social connectedness prior to, during, and
post-virtual learning. Four themes emerged. Results from this study suggest that schools should
consider the type of virtual environment they provide, instructional design that includes social
interaction, and professional development for staff prior to implementation of a virtual learning
environment to increase achievement.
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Chapter 1: Introduction
The educational concept of virtual learning (VL) had not been experienced by most
administrators, teachers, and students in secondary education throughout the world, yet it became
the only option for schools to continue to educate their students when the SARS-CoV-2
(COVID-19) pandemic hit (Centers for Disease Control and Prevention, 2021). During this time,
a VL option was provided for children, however, it was difficult to predict if students would be
successful learning from home. Virtual learning is a method of instruction where there is an
absence of proximity between the teacher and student or possibly the absence of a live teacher all
together (Kumar Basak et al., 2018). It also involves students working on material at their own
pace and in a place that is most convenient for them with the help of video tutorials or recorded
lessons (Kumar Basak et al., 2018). Teachers still evaluate progress in the virtual environment,
but the way that the teacher and student communicate progress often involves technology
(Anohina, 2005). Virtual learning has become a very relevant educational option for students
since the onset of the COVID-19 pandemic, but in a less-than ideal situation. In the time of the
pandemic, an additional way to describe what school were going through was emergency remote
teaching (ERT; Rodríguez-Muñiz et al., 2021). ERT is “a temporary shift of instructional
delivery to an alternate delivery mode due to crisis circumstances” (Hodges et al., 2020, p. 7).
This is exactly what happened when COVID-19 hit. Schools all around the world told students
and teachers to stay home to avoid the virus and VL began. ERT was employed through a VL
environment at the close of the 2019-2020 school year. It also continued into the 2020-2021
school year because of the unpredictable nature of the pandemic.
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Statement of the Problem
COVID-19 started to cause a world-wide public health crisis in 2019 (Listings of WHO's
response to COVID-19, 2020). By March of 2020, The World Health Organization (WHO)
declared this disease a pandemic (Listings of WHO's response to COVID-19, 2020). On March
13th, 2020, schools around the world sent students home for the day, not realizing they would not
be able to welcome them back for the rest of the school year. In fact, 168 million students
worldwide would go on to miss almost all of their face-to-face instruction in the 2020-2021
school year (Avanesian et al., 2021) and the transition to VL began (Bentata, 2020).
Virtual learning via ERT became the way for students to be educated in a majority of
schools across the world because of the COVID-19 pandemic. At that time, schools in more than
150 countries worldwide including the United States closed their doors for the remainder of the
school year (Avanesian et al., 2021; Langlois et al., 2020; Lassoued et al., 2020; Lawrence &
Fakuade, 2021; Noor et al., 2020; Rizvi & Nabi, 2021; Rodríguez-Muñiz et al., 2021). Students
were removed from classrooms and put into a VL environment not out of choice, but out of
necessity.
School officials were then faced with a difficult decision on how students would finish
out the 2019-2020 school year. What would be the best platform to use to teach their students for
the remainder of the year in an ERT environment? The choices that were made in the current
school district had limited research-based justifications but directly influenced students’
academic achievement. According to the U.S. Census Bureau (2021), four million parents
indicated that their children were removed from the classroom and moved to a form of remote
learning that utilized an online resource. Separately, seven million parents indicated that remote
learning for their child(ren) still required paper materials to be sent home because of lack of
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technology (Hanson, 2021). In fact, out of the 50 million students who were sent home because
of COVID-19 school closures, approximately nine million did not have access to a technological
device or to the internet (Hanson, 2021). This digital divide made it very difficult for schools to
provide students with an adequate education (Hung & Wati, 2020). The fact that there was very
little current research to provide educators with information pertaining to which method of
teaching would be most successful during a pandemic also hindered the decision-making process
(Suleri, 2020). Parents and guardians grew increasingly worried about their child’s education,
wondering if they would be able to provide the help that they needed or if their child would fall
behind academically at the mercy of ERT and VL (Hanson, 2021).
Limited research started to become available to educators as the pandemic progressed.
One thing that became apparent was the gap between those with access to technology and those
without (Hung & Wati, 2020). To combat this problem and bridge the technology gap, 31 million
devices were sent home with U.S. students (Hanson, 2021). Additionally, two and a half million
homes had internet provided for them free of charge by the school district or some other outside
source (Hanson, 2021). This was necessary because schools knew that some form of VL had to
replace face-to-face learning in the ERT environment.
Virtual learning was still fairly new to educators and administrators at the secondary level
(An et al., 2021; Hollenbeck, 2020). There was almost no way for school districts to make an
informed decision on what type of ERT in concordance with VL would help their students be
successful. This problem prompted the current mixed methods case study to begin exploring the
quantitative and qualitative data to understand VL, how one district implemented it, and how
successful students were while VL based on demographic data and contextual factors.
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Purpose of the Study
Schools had to face the difficult decision that included how to successfully educate
millions of students during a pandemic. Therefore, the first purpose of this explanatory , mixed
methods study was to sequentially analyze predictors of academic success based on demographic
data. The second purpose of this study was to qualitatively analyze the experiences and
perceptions of virtual learners in a secondary educational setting during the pandemic based on
the contextual factors surrounding the virtual environment. These factors were addressed by
asking questions pertaining to students’ access to technology, digital literacy, attitude and
motivation, and social connectedness.
Palvia et al. (2018) predicted that in the next four to five years, VL would be a useful
option for secondary students to choose. Prior to the pandemic, there were approximately
375,000 students in the United States attending school fully online (National School Choice
Week Team, 2021). At that same time, there were even five states that had made online classes a
requirement for graduation (Etherington, 2019). However, there is a lack of research in the areas
of pedagogy, instructional strategies, and technology when it comes to the successful, researchbased implementation of VL in secondary schools and little is understood about how these
choices affected students while VL. While many studies exist that document students’ success in
VL in post-secondary institutions (Cavanaugh et al., 2004; Tabs, 2003; Yukselturk & Balut,
2009), the research on secondary students who were educated virtually during ERT and the
pandemic is only now being conducted concurrently with this study. Data that documents what
variables might help predict success when it comes to VL at the secondary level is needed so that
school districts will be able to make more informed decisions pertaining to how they choose to
implement it.
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Research Questions
1. Quantitative: To what extent and in what ways do race/ethnicity, sex, free and reduced lunch
(FRL) status, grade level, absences, past GPA, and number of parents/guardians in the home
predict grade point average in the asynchronous environment for grades eight through 12 during
the pandemic?
2. Qualitative: What were the educational practices or aspects of technology, digital literacy,
attitude, motivation, or social connectedness of eight through twelfth graders that helped them
experience success while virtual learning during the pandemic? Additional subquestions:
a) What were the virtual learners’ personal experiences or perceptions of support at
home?
b) What were the virtual learners’ personal experiences or perceptions of their access to
technology?
c) What were the virtual learners’ personal experiences or perceptions of digital
literacy?
d) What were the virtual learners’ personal experiences or perceptions of attitude toward
virtual learning?
e) What were the virtual learners’ personal experiences or perceptions of motivation
while virtual learning?
f) How did the virtual learners stay socially connected to their classmates and teachers,
and what were their personal experiences or perceptions of social connectedness?
g) What other educational or personal practices or perceptions did the virtual learners
experience that may have helped contribute to their success?
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Mixed Method Framework
The pandemic created a unique opportunity to gather quantitative and qualitative data that
can be helpful when attempting to analyze VL. Quantitative data has the advantage of allowing
researchers to measure and control variables (Plano Clark, 2019). But it is at a disadvantage
because it cannot tell the whole story and lived experiences of individual cases. For these
reasons, a mixed method design was chosen for this study. Mixed methods studies can provide
readers with the voice of the participants in the study, an essential piece of the puzzle when
trying to analyze qualitative data (Creswell & Plano Clark, 2018). It takes the quantitative
numbers and the qualitative words and integrates them into an experience for the reader,
allowing insight into the topic on many levels (see Figure 1). The integration of the quantitative
data, the qualitative interviews, school district documents, and observations pertaining to this
study are the key to answering the research questions and offering direction for educators
interested in providing an optimal implementation of VL.
Figure 1
Sequential Explanatory Mixed Method Design Adapted from Creswell & Plano Clark (2018)

Theoretical Framework
Educational psychologists have been researching how students learn for over 100 years
(Arduini-Van Hoose, 2020). While German philosopher Johann Herbart is thought to be the
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father of modern psychology and educational theory (Kim, 2015), the idea that teachers would
need to change the way that they approach students’ learning originated with American
philosopher John Dewey in the early 1900s (Hildebrand, 2018). Dewey’s work on thinking,
learning, and teaching pointed education in a new direction - one that focused on what students
could learn rather than what we already know (Popova, 2017). Dewey’s theories prompted the
future research on alternative forms of education (e.g. virtual learning; Hildebrand, 2018).
One modern approach to the learning process is typically referred to as constructivism.
Constructivism is generally thought of as the active construction of knowledge where teachers
and learners interact in a variety of ways (Tam, 2000). According to a constructivist approach, a
supportive learning environment contains collaboration and interaction. Including these
educational practices within the VL environment can increase student achievement (Lynch,
2002; Tam, 2000). In this district, collaboration and interaction between and among students and
teachers was limited. While these variables were not specific predictors in the quantitative
analysis of this study, the qualitative questions that were asked were based around the
constructivist approach to learning to determine if any themes arose that would lead me to
believe that the lack of collaboration or interaction affected their academic achievement.
Conceptual Framework
There are specific interaction components that make a VL environment successful (see
Figure 2). Using research-based methods when implementing VL includes choosing the
environment in which it will be hosted. The concept of virtual learning revolves around past
research on the academic achievement of virtual learners to create an effective framework.
Educators and course designers can consider a variety of factors when creating virtual courses.
Teachers who implement a synchronous course remove face-to-face interactions with their
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students and replace them with the virtual component using technology (Chen et al., 2005).
When an instructor develops an asynchronous course, the live interactions between the teacher
and students are removed, and they provide course options that allow the student to interact with
the content in their own time, place, and space (Tallent-Runnels et al., 2006). Blended or hybrid
courses are a combination of fact-to-face, synchronous, and asynchronous learning and provide
students with a mixture of all three environments (Baker et al., 2020). These environments have
all been cited in research as having their own unique advantages and disadvantages (Hill et al.,
2009), but the choice for which is best should be open for discussion rather than dictated by a
pandemic as it was often the case in the spring of 2020.
Considering sound pedagogical practice when developing a VL environment should
focus on established course design and technology, collaborative learning and learning
communities, engagement, relevant content and objectives, measurable outcomes, and
evaluation. These are instructional strategies that are important to VL environments and help
students achieve an active construct of knowledge (Lynch, 2002). The constructivist approach to
VL recommends avoiding passive dissemination of information, but rather encourage students to
engage in the content in many different ways (Lynch, 2002; Tam, 2000)
Interaction is an instructional design aspect that is related to the effectiveness of the VL
environment. Interaction treatments, or the opportunities that instructors provide for students to
interact throughout the course, are said to affect the educational outcomes and achievement of
students (Borokhovski et al., 2012; Cebi & Güyer, 2020). Specifically, creating an environment
where students can interact with their classmates (student-student interaction) can increase
motivation and desire to learn (Moore, 1989). In addition, when the student is able to interact
with their teacher, students maintain the sense of support that a face-to-face environment creates.
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This is called student-teacher interaction. Finally, when students are able to interact with the
content in new and interesting ways, their attitude and motivation levels are sustained or even
improved (Bernard & Rubalcava, 2000). While interaction may be key to a successful learning
environment, it was difficult to create these opportunities during the pandemic.
In theory, professional development for teachers is necessary for successful
implementation of a VL environment and this has been documented in past research (Macdonald
& Poniatowska, 2011; Mupinga, 2005; Oliver et al., 2009; Phelps & Vlachopoulos, 2019; Wong
et al., 2021). When asked about their educational experiences during the pandemic, teachers
cited mixed feelings about teaching in the VL environment (Walker & Koralesky, 2021). In one
study, they cited the need for more training regardless of their perceptions of success
(Rodríguez-Muñiz et al., 2021). Students whose teachers have had time to learn about facilitating
a VL environment with technology, have been trained on course design, and who have been
instructed on best teaching practices have seen more success in this environment (RodríguezMuñiz et al., 2021).
Figure 2
Conceptual Model of a Virtual Learning Environment.

Environment
* Synchronous
* Asynchronous
* Blended or hybrid

Pedagogy
*Constructivist approach

Conceptual Model: Researchbased Considerations
Instructional Design
* Student-student interaction
* Student-teacher interaction
* Student-content interaction

Professional Development
* Technology training
* Course design training
* Training on teaching practices

10
Contextual Framework
Student achievement and their perspectives on VL and ERT during the pandemic in the
district that I studied looked different than pre-pandemic VL environments in many cases. There
was some confusion about what environment would increase achievement while keeping
students safe and healthy. Ultimately, the district I studied chose the asynchronous learning
platform called Edgenuity to educate virtual learners during the 2020-2021 school year.
Edgenuity is a program that offers content aligned standards and previously established features
that had been proven to be effective outside of the pandemic, claiming success when utilized by
a variety of learners (https://www.edgenuity.com/online-courses/). The decision to use Edgenuity
was based partially on the amount of time that teachers would have for professional development
and ease of implementation. Implementation of Edgenuity for the 2020-2021 school year in the
current district consisted of a short virtual professional development for teachers and then
providing a login and password so that they could start assigning courses for the students in their
grade or content area that had chosen VL. Implementation for students consisted of providing an
outline of expectations for their time as virtual learners. Families were required to sign a contract
that they would commit to fulfilling the district expectations or return to face-to-face learning
(See Appendix B). Both students and teachers were new to the program and there was little time
to train either group on how to be a teacher or learner in this emergency situation. Figure 3
provides a comparison of the current district and the implementation of VL compared to the
research-based model from Figure 2. The research-based model includes practices that have
increased achievement in prior literature (Macdonald & Poniatowska, 2011; Moore, 1989; Tam,
2000)
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Figure 3
Contextual Framework for the Current District

Environment
* Asynchronous
- least amount of contact between
student and district staff
- zero interaction with virtual teacher

Pedagogy
*Decisions made by Edgenuity
- no control over insturctional design

Contextual Model: Rural,
midwestern school district in South
Dakota
Instructional Design
* Student-student interaction - none
* Student-teacher interaction - limited
* Student-content interaction - heavy

Professional Development
* Technology training - limited
* Course design training - none
* Training on teaching practices - none

When comparing the two models, it was apparent that the contextual framework was very
different than the conceptual framework. The choice to use Edgenuity in the current district was
based on its availability in the short term. This could indicate that the context of the 2020-2021
school year could still be considered ERT and that the district’s decisions were driven by very
different circumstances than normal implementation of a virtual environment. Many of the
decisions were made based on what would keep students safe rather than what was best for their
education, the amount of time that was available to implement the program, and ease of
implementation. In the current review of the literature, aspects of the contextual model showed
mixed results on academic achievement. For the purpose of understanding the full picture
pertaining to the group of students in this study and their success, it was necessary to understand
how VL originated and what pre-pandemic research says about prior predictors of academic
success. Districts who are able to take their time when implementing VL and are free to choose
research-based practices are likely to see higher success rates (Lassoued et al., 2020). Analyzing
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the demographic variables and the qualitative interviews in this mixed methods study could
present justification or even contradiction for the choices this district made when implementing
their VL environment including pedagogical practices, instructional strategies, and amount of
professional development provided based on the amount of success that students achieved.
Significance of the Study
The phenomenon of VL and ERT during a pandemic created a unique set of challenges
for school districts, teachers, students, and families. It was important to gather quantitative data
that can be used to determine what variables might help predict students’ success and qualitative
data to help understand what students experienced while VL. Results from this study will further
the field of VL in a way that will provide background and current research on students’ learning
during the COVID-19 pandemic.
Definition of Terms
The following definitions are provided to ensure uniformity and understanding of these
terms throughout the study:
Asynchronous learning: a learning environment where the teacher and the learner are
not engaging in the content at the same time (Tallent-Runnels et al., 2006).
Blended or hybrid learning: a learning environment that combines face-to-face
instruction, synchronous instruction, and asynchronous instruction (Baker et al, 2020).
Constructivism: the learning theory or approach to learning that is based on a process
which connects new knowledge to pre-existing knowledge with an emphasis on interaction and
collaboration (Dennick, 2016)
COVID-19: contagious respiratory illness caused by the SARS-CoV-2 virus which
originated in Wuhan, China in 2019 (Coronavirus Disease 2019 (COVID-19) – Symptoms, 2021)
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Emergency Remote Teaching (ERT): “…a temporary shift of instructional delivery to
an alternate delivery mode due to crisis circumstances” (Hodges et al., 2020, p. 7)
Face-to-face learning: learning that takes place in a traditional classroom environment
within the walls of a school building with students and teachers in the same room.
Synchronous online learning: a learning environment with classes that require every
learner and the instructor to be online at the same time (Chen et al., 2005).
Virtual learning: a broad approach to learning where technology has replaced the live
teacher and a physical separation of the teacher and learner exists either synchronously or
asynchronously that could allow learners the opportunity to choose a time, place, and pace for
learning (Anohina, 2005; Kumar Basak et al., 2018)
Delimitations and Limitations of the Study
Delimitations intend to narrow the scope of the study and are established prior to
conducting research (Leedy & Ormrod, 2019). This study was delimited by the bounded case
including the school year studied, the school district where it took place, and number of students
sampled for the case study (Yin, 2009). The number of variables chosen in the quantitative study
were also delimited to the variables that I had access to as an administrator in the current district.
This study was limited in a number of ways. First, there are few published, data-driven
studies on predicting the success of VL in the secondary setting. To minimize the effect of this
limitation, past research from high schools and colleges in and outside of the United States was
used to inform the research questions and methodology used in this study. Second, very limited
research exists pertaining to VL in a time when ERT was employed. Other limitations stem from
the population studied. The quantitative sample of 288 students from the rural Midwest may
limit the power and the generalizability of this study. Specifically, 74% of the sample were
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White students who successfully completed one term of VL in grades eight through 12, so results
may not generalize to students in other schools or areas of the country.
Logistically, students in this study may not have chosen VL on their own. Some may
have had the decision made for them by their doctor because of underlying health conditions.
Others may have had to choose VL to provide childcare for their siblings when schools were
closed, and parents worked in a field where they were considered essential employees. It is
assumed that students who chose VL had adequate access to technology, but that may not have
been true in every case. It is also assumed that students who registered for at least one term of
VL completed their assignments without assistance and were as motivated to complete their
classes virtually as they were in a face-to-face classroom. These limitations may be addressed in
the qualitative case study and may impact my interpretation of the results.
Organization of the Study
This study is organized into five chapters. Chapter one is an introduction to the study
including the statement of the problem, purpose of the study, the research questions, explanation
of the mixed methods framework, the theoretical, contextual, and conceptual framework for VL,
the significance of the study, common terminology, and delimitations and limitations of the
study.
Chapter two is a review of the current literature associated with VL. It includes a review
of the historical context of what has now become VL, how instructional strategies were
implemented, what pedagogical factors were considered when choosing a platform for VL, the
traits of VL in post-secondary education, and the traits of secondary education pertaining to VL.
Chapter two is rounded out with educational benefits and drawbacks of VL and an explanation of
variables that have influenced VL. Chapter three is an explanation of the methodology of the
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study and how the quantitative and qualitative research was conducted. Further clarification
included that of the sample population, the research design, the description of the bounded case
for the qualitative component, the data collection and analysis processes, ethical considerations,
and finally how validity, reliability, and trustworthiness were addressed. Chapter four provides
the results of the study and how the research questions were answered. Chapter five is written in
manuscript form for publication.
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Chapter 2: Literature Review
Historical Perspective of Virtual Learning
Despite its basic framework, the educational system has taken on an evolving structure
over the past 200 years, utilizing a variety of educational methods to reach learners across time
and place. While VL may seem fairly new and innovative (Banas & Emory, 1998; Tracey &
Richey, 2005), the history of this form of education spans three centuries (Casey, 2008).
Although earlier forms of distance learning focused on utilizing resources and technologies of
their time (e.g. radio and television), the connection between education and digital resources has
helped speed up the evolution of distance learning into the VL that is known today (Banas &
Emory,1998; Larreamendy-Joerns & Leinhardt, 2006). This section provides a description of that
evolution, beginning with correspondence courses.
Correspondence Courses
Sir Isaac Pitman, the English inventor of shorthand writing and father of correspondence
courses, revolutionized the way we access education. In the 1840s, he started Sir Isaac Pitman’s
Correspondence College which spread beyond Europe over the course of the next 30 years
(Verduin & Clark, 1991). Casey (2008) reported that “the correspondence course became the
earliest instructional delivery system within the rubric of distance education” (p. 46). In fact,
several other correspondence colleges popped up in Britain near the turn of the century including
Skerry’s College in Edinburgh in 1878, University Correspondence College in London in 1887,
and Hermon’s in 1898 (Casey, 2008). Across the ocean, the same trends were being established.
Pitman Shorthand training program was established in 1852 in the United States (Casey, 2008;
Verduin & Clark, 1991). Then Anna Ticknor established Boston’s Society to Encourage Studies
at Home in 1873, followed by Correspondence University in New York (Erazo & Derlin, 1995).
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Distance learning continued to evolve with more options presented in the U.S. by the Colliery
School of Mines, Pennsylvania State University, and the University of Chicago all before the
turn of the 20th century (Banas & Emory, 1998; Casey, 2008).
Radio Courses
After the turn of the 20th century, radio emerged as a new technology and again
revolutionized distance learning (Ascough, 2002; Casey, 2008; Pregowska et al., 2021). The
University of Salt Lake City, University of Wisconsin, the University of Minnesota were some of
the first colleges to receive radio licensure for educational purposes. But between 1918 and 1946,
the Federal Communication Commission (FCC) would approve over 200 universities for
broadcasting (Casey, 2008). While this form of distance learning was fairly short-lived in the
United States (Simonson et al., 2019), some lesser-developed countries still use radio
broadcasting as a form of education today (A Radio-Based Approach to Learning during
COVID-19, 2020).
Television Courses
The first educationally-owned television station went on the air in 1950, although the
makings of educational television teaching programs started in the 1930s (Koenig & Hill, 1967;
Portway, 1992). Western Reserve University offered the first continuous series of for-credit
television courses in the United States in 1951, and the invention of satellite television in the
1960s continued to help the rapid development of educational television (Schlosser & Anderson,
1994). In 1974-1975, the U.S. and Canada jointly funded the Appalachian Education Satellite
Project which made a learning initiative called Learn/Alaska possible just a few years later
(Tracey & Richey, 2005). Learn/Alaska was a television station that aired for six hours a day for
remote areas of the state that needed more access to educational opportunities (Tracey & Richey,
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2005). Later, audio and video cassettes would provide educational options in and out of the
classroom, but they were quickly replaced by CDs and DVDs (Jonassen et al., 2008). Television
in the classroom is still a relevant instructional too today.
Virtual Learning
There is no denying the effect that technology has had on education as an alternative
mode of instruction or a supplement to traditional methods (Cook & Sonnenberg, 2014). While
secondary education primarily uses technology as a teaching tool (Smerdon et al., 2000), postsecondary institutions have been increasing the number of fully online classes that they offer
with each passing year (Tabs, 2003). In the academic year 2000-2001, 90% of public two-year
and 89% of public four-year institutions offered some form of online or virtual courses (Tabs,
2003). The idea of making VL more accessible in post-secondary institutions has bled over into
secondary institutions that are now offering more online classes than ever before, careful to
modify their online school structure “to effectively offer this alternative educational opportunity
to students” (Taylor & McNair, 2018, p. 313). Virtual learning has been given a cautionary
existence, however, as educational theorists suggest that a blended or hybrid model better suits
students to avoid social isolation (Larreamendy-Joerns & Leinhardt, 2006; Tallent-Runnels et al.,
2006). The research-based practices to consider when creating a VL course include promoting
social interaction, regardless of the environment, and relying heavily on sound pedagogical
practice and instructional design (Borokhovski et al., 2012; Popova, 2017; Tam, 2000). As the
pandemic forced students home to protect their health, schools were faced with difficult
decisions. They had to employ ERT in addition to determining what VL would look like during
the pandemic and how they would help their students remain connected to their education.
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COVID-19 Perspective of Virtual Learning
It would have been very difficult to predict how the evolution of VL would be called
upon in such an important way in March of 2020. The research that had already been done on the
implementation of VL was going to become very valuable to educators across the world after the
pandemic caused a world-wide lockdown. Educational functionality was low during ERT, and
millions of children were sent home to receive instruction in a way that was new to most of
them. When the shift to ERT happened in 2020 because of COVID-19, schools were shut down
indefinitely. Countries put a variety of precautionary measures in place to protect their citizens
from the spread of the virus (Pregowska et al., 2021), but this placed an extreme amount of stress
on families (Rizvi & Nabi, 2021). Unusual obstacles like equal access to technology (Noor et al.,
2020; Pregowska et al., 2021; Rodríguez-Muñiz et al., 2021), a mental health crisis (Panchal et
al., 2021), required social distancing and use of face coverings (Centers for Disease Control and
Prevention [CDC], 2021), and a shortage of many different types of materials (Paul &
Chowdhury, 2021) affected almost every corner of the world. Schools had to decide how to
educate their students either based on guidance from local, state, or national control, depending
on what part of the world you lived in (Pregowska et al., 2021).
A variety of methods were used to educate students at the end of the 2019-2020 school
year, ranging from paper-pencil assignments that would be dropped off or mailed back to the
school to having students complete work fully online (Hanson, 2021). This was the nature of
ERT. However, what schools would face in the 2020-2021 school year was different. The VL
platforms that were chosen by school districts were available to a variety of students for a variety
of reasons (Bernardo & Duarte, 2020; Buschelman, 2020; Lassoued et al., 2020; Suleri, 2020).
Each school took an inventory of their available resources and made difficult decisions about
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how to move forward with learning. In retrospect, understanding what had been developed
already and established in the research for the creation and implementation of VL was important
to this study and the analysis of student success.
Research-based Instructional Strategies of Virtual Learning
Research shows that the instructional design of virtual courses is one the of main
contributors to the success of virtual students (Tam, 2000). It is necessary to explain how
educators have approached the creation of VL courses throughout the years in order to gain an
understanding of what has contributed to the success of VL during the pandemic.
Early Virtual Instructional Strategies
Research pertaining to teaching and learning in a VL environment emerged in the 1990s
and continued to become available through the next 20 years. Erazo and Derlin (1995)
encouraged the forward thinking of professionals in the area of VL. Nulty and Barrett (1996)
made a progressive recommendation that designers of these courses have two choices: design
courses to fit the learning styles of students or design courses to push students outside of their
comfort zone and force them to learn in new ways. Both contributed to the success of VL
programs and even convinced some in post-secondary education that learners could be just as or
even more successful than they would in the traditional classroom (Erazo & Derlin, 1995). The
preponderance of research, however, revolved around higher education and a majority of the
instructional references pertained to college professors. Earlier research of VL environments at
the secondary level found that faculty were hesitant to teach classes online, citing obstacles like
the time and effort it would take to develop an online course, the fear that they did not possess
the technology skills to do so, and the lack of support for both (Macdonald & Poniatowska,
2011). However, at the turn of the century, technology’s influence on education started to pick
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up and research exploded with a variety of opinions and suggestions for how to successfully
teach in a VL environment.
The earliest virtual high schools began in the 1990s. Terrell (2002) proposed that because
a lot of “time, money, and effort” goes into the creation of these programs, care should be taken
to ensure student success (p. 351). Bernard et al. (2009) suggested that educators should not
simply focus on evaluating the academic effectiveness of online courses but determining if the
course itself was designed well. Cavanaugh et al. (2004) argued that because technology is such
a strong force in education, every effort should be made to report individual data on VL to
further advance the topic. They also recommended that an “e-learning clearinghouse” be
developed to organize online content and opportunities (Cavanaugh et al., 2004, p. 23).
Furthermore, Cavanaugh et al. gave several recommendations to administrators, policymakers,
and government officials. They suggested that interested parties become more aware of and
better informed about the success of VL, be prepared to compare it to other forms of education,
and to follow leadership’s recommendations on the development of standards. In addition, they
recommended policies that would keep the environment consistent from school to school. Others
also recommended that school districts keep costs down, provide relevant and challenging course
content, and employ sound instructional design strategies in the virtual environment (Allen,
2006; Tallent-Runnel et al., 2006). In addition, Roblyer and Marshall (2002), Rice (2006), and
Simpson (2006) stressed the importance of predicting those students who would be successful in
an online environment. Finally, others advised that training and professional development for
teachers on instructional design using research-based methods would be most helpful in order to
expand VL in a way that supported student success both prior to and after the pandemic
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(Macdonald & Poniatowska, 2011; Oliver et al., 2009; Rodríguez-Muñiz et al., 2021; Wong et
al., 2021).
Modern Virtual Instructional Strategies
As VL started to gain popularity, the need for more explicit instructional strategies based
on prior research became evident. The effectiveness of VL was under scrutiny (Journell, 2010),
however, the number of students participating in this type of environment tripled in the early
2000’s (Watson et al., 2015). Schools started to realize that a blended course was more appealing
to students and most often, the blended or hybrid approach was associated with achievement
(Vella et al., 2016). Researchers called for ways to identify proven strategies for VL and blended
or hybrid instructional strategies were cited as being more effective than all virtual or all face-toface (Taylor & McNair, 2018). Additionally, more research was needed in the area of social
interaction strategies in order to increase students’ connection to their classmates (Borokhovski
et al., 2012; Journell, 2010; Rappel, 2017). A connection to the teacher through personal
communication was also cited as an important aspect of VL, and teachers continued to work on
designing courses that would allow more student-student interactions as well as student-teacher
interactions and student interaction with the content (Daher & Awawdeh Shahbari, 2020). The
concept of personal connections drove decisions about the way that educators taught during the
pandemic, as well.
COVID-era Virtual Learning
When the pandemic was declared in March of 2020, ERT was employed. The call for
training teachers on how to teach during an emergency situation became a reality (Hodges et al.,
2020), one that most likely will be employed again in the future (Rodríguez-Muñiz et al., 2021).
Much of the research up to this point was concerning students and teachers who chose to be in
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the VL environment, but over a billion students world-wide had no choice when COVID-19 hit
(Noor et al., 2020). Technology vendors like Zoom, Google meet, Microsoft Teams, and learning
management systems like Google classroom, Schoology, and Desire2Learn, were utilized with
relative success to teach remotely (Bernardo & Duarte, 202l). But because a large percentage of
the world’s population did not have adequate access to technology, schools had to focus their
efforts on improving technological infrastructure over improvements to pedagogy (Lassoued et
al., 2020). The world was digitally revolutionized because of COVID-19, so experts questioned
if some students would want to revert back to the traditional model of face-to-face learning after
the pandemic or if they would want to continue to learn in the virtual environment (Pregowska et
al., 2021). Pregowska et al. (2021) argued against the regression back to pre-pandemic learning:
Distance learning may offer many advantages over traditional face-to-face teaching and
training. The most significant ones are place and time independence. Both enable
students to learn at any time of the day, anywhere they are, resulting in the spread of
education to remote areas and societies with very little time for traditional education. (p.
18)
However, the fact that much more research is needed to make VL successful cannot be denied.
What was offered during the pandemic via ERT lacked research and evidence of success with all
students, no matter their age, socioeconomic status, race, or ethnicity.
Research-based Pedagogy of Virtual Learning
Pedagogy is made up of all the methods and practices teachers use, and there are many
facets to the art and science of teaching (Loughran, 2013). Because VL separates the teacher and
the student in proximity and time, a student’s educational experience cannot simply be replicated
from one environment to another (Rice, 2006). Ascough (2002) states that “... good pedagogy
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requires an awareness of the opportunities and limitations of the mode of education” (p. 17). So,
while technology greatly increases the modes of delivery when it comes to VL, it cannot be the
instructional strategy. However, technology can and does affect the instructional strategies.
When traditional courses are being designed, content, the learner, and the classroom setting have
to be considered (Williams et al., 2005). Similarly, the development and implementation of VL
materials build on the evaluation and assessment of learning that takes place (Bernard et al.,
2004; Tam, 2000). A constructivist approach often lends itself to the development and design of
VL courses (Tam, 2000). Constructivism emphasizes that students learn best when they are able
to collaborate with their peers and that learning is a very social process (Bada, 2015). Many
researchers encourage a constructivist approach to virtual course creation (Bernard & Rubalcava,
2000; Garrison, 2017; Journell, 2010; Tam, 2000) and future VL platforms require further
research concerning sound pedagogy in order to help students achieve academic success.
Course Design and Technology
It is not a question of if technology should be used when designing VL courses, but a
question of how it can be used most effectively (Bernard & Rubalcava, 2000). Ten to 15 years
ago, implementation of technology into the existing educational structure was in full swing.
Christensen et al. (2008) documented that $60 billion had been invested in schools across the
United States in the previous 20 years for the purpose of purchasing computers or other devices
to be used in the classroom. Christensen et al. suggested in 2008 that in order for technology to
have an overall effect on the traditional classroom, it must be disruptive in its implementation. In
2020, the disruptive nature of the pandemic and ERT (Rodríguez-Muñiz et al., 2021), along with
the need for technology, was a recipe for what Christensen et al. (2008) called for so many years
ago.
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Virtual learning courses are in high demand and their popularity is putting pressure on
educators at all levels to make quality courses available that revolve around the successful
implementation of technology (Larreamendy-Joerns & Leinhardt, 2006). The American
Psychological Association (APA; 1997) created a set of guidelines called the Learner-Centered
Psychological Principles (LCPs) which have gone on to assist with the process of designing
online learning environments that are more responsive to student technology needs. The LCPs
can help to establish the characteristics of a quality online course in relation to the student
population that it is targeting. These principles, along with the “sensible use” of technology
(Larreamendy-Joerns & Leinhardt, 2006, p. 583), the use of interactive learning communities
(Bernard & Rubalcava, 2000; Tam, 2000), the creation of relevant content, materials, objectives,
and assessments (Ascough, 2002), and the appropriate mode of delivery (Malinovski et al., 2014)
can help students be successful when learning in a virtual environment with virtual courses that
are based on sound educational theory.
Learning Communities. Hannum and McCombs (2008) emphasized the importance of
engaging in learning communities while VL to encourage “social interaction, interpersonal
relations, and communication with others” (p. 16). The interactions that take place between
students and teachers lead to positive, meta-cognitive experiences (Garrison, 2017). Instructors
of virtual courses need to be proficient at multi-tasking and also motivational strategies in order
to design and teach in this environment (Phelps & Vlachopoulos, 2019). Successful
implementation of a virtual class relies heavily on the creation of learning communities while
placing more emphasis on learner engagement and control (Bernard & Rubalcava, 2000; Tam,
2000). Some educators during the pandemic struggled to engage students while teaching from
afar and social interaction and collaboration were lacking during the time of ERT. However,

26
these components are essential to the success of virtual learners and two of the most important
design elements within VL environments (Borokhovski et al., 2012; Rappel, 2017; Xu & Smith
Jaggars, 2013). Collaboration promotes personal responsibility and creates and authentic learning
environment (Rappel, 2017). Without social interaction and collaboration, students suffered
academically and emotionally. When they are required to interact with classmates, often referred
to as student-student interaction (Moore, 1989), academic achievement and overall effectiveness
of VL increases (Borokhovski et al., 2012).
Engagement. There are three main types of engagement opportunities to consider when
developing virtual courses: student-student engagement, student-teacher engagement, and the
student’s engagement with the content (Borokhovski et al., 2012; Moore, 1989; Rice, 2006;
Rizvi & Nabi, 2021). Whereas the first two are also common practice in a traditional classroom,
student-content interaction is where a shift in thinking occurred (Borokhovski et al., 2012).
Student-student engagement, often referred to as collaborative learning, is one of the suggested
strategies to include in a VL course (Bernard & Rubalcava, 2000; Borokhovski et al., 2012).
Providing opportunities for students to collaborate is based on a constructivist perspective that
learning should involve shared responsibility between and among students (Tam, 2000). Bernard
and Rubalcava (2000) and Borokhovski et al. (2012) stressed the use of small groups, an
instructor as the facilitator of the learning process, and the effective use of technology while VL.
The instructor’s job in a VL environment is to create a support system where feedback is natural
and student-instructor engagement is high despite physical distance (Rice, 2006). However,
educators lacked the time, materials, and skills while ERT to make this level of engagement a
reality.
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Content and Objectives. The content, materials provided, and objectives written for a
virtual course are designed in much the same ways as a face-to-face course. The instructional
materials that are used for educational courses are chosen based on the professional impetus of
the instructor (Davis et al., 2014). They select the reading material and write the objectives based
on what they want students to learn. However, what was very different about the virtual
environment that was offered during the pandemic via ERT was the lack of control over the
instructional strategies used and any supplemental content provided (Hodges et al., 2020;
Rodríguez-Muñiz et al., 2021). Multimedia resources, virtual laboratories, and downloadable
documents are usually prepared and uploaded to a learning management system. But teachers
during the pandemic faced real obstacles pertaining to their control over the content. Regardless,
students were expected to interact with the content as directed, downloading materials, watching
videos, answering questions, and taking tests. While research has shown that discussion boards
can be a very effective form of online instruction and that interaction is an important aspect of
instructional design of virtual courses (Giacumo & Savenye, 2019), the asynchronous platform
Edgenuity limited students’ ability to do so and therefore may have impeded success.
Outcomes. When referring to the successful outcome of VL, Larreamendy-Joerns and
Leinhardt (2006) contend that courses should contain “instructional materials that not only
convey information in multiple ways but also may be more appealing to students than printed
materials” (p. 585). Teachers during the pandemic knew that virtual courses needed to include
more than just lectures, which Pickurich (2004) contends “are even more inadequate for elearning than they are in face-to-face classes” (p. 24). But again, their choices were limited by
Edgenuity, a fully asynchronous VL platform. Optimally, an increase in student-content
interaction with an emphasis in problem-solving skills was what teachers were looking for. But
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individualized content was limited despite the fact that research shows it is best suited for the
students in a virtual environment. Instructors who were able to individualize their content during
ERT did use multiple forms of media and engaged students in critical thinking skills to increase
positive outcomes. Online laboratories, libraries, chatrooms, and audio-visual aides are only a
few of the multi-media tools that were available to some teachers and students during the
pandemic, but not all (Schlesselman, 2020), and they were not available to the student in the
current district. The creation of content for an online course requires a large amount of time
upfront and this is not something that ERT afforded teachers. They had little room for error and
limited access, if any, to change the curriculum on short notice (Karakaya, 2021). The overall
outcome of virtual course design should stress the importance of individualized material that is
all available on day one, but ERT, as previously stated, hardly allowed time for individualization.
Evaluation. Instructors also need to be cognizant of the evaluation methods they will
choose throughout the virtual course (Ascough, 2002). Formative and summative assessment can
provide valuable information to the instructor on student achievement (Goodfellow & Lea,
2005), and students should be asked to provide feedback throughout the class so instructors can
make changes when needed (Ascough, 2002; Shepherd, 2008). Because the element of
evaluation is important, the distinction must be made between what forms of media teachers use
to support the learning environment (Bernard et al., 2004). In a review of ERT at the college
level, Weidlich and Marco (2021) concluded that ERT was effective at some level and that the
professors in this study were able to reflect on their effectiveness and maintain resilience. Future
research on evaluating teachers’ experiences while ERT will be key to evaluating what was
effective and what was not during this type of instruction.
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Virtual Learning Environments. Virtual courses are usually offered to students in one
of three learning environments: asynchronous, synchronous, or blended. Moore et al. (2011) state
that “all learning environments are not alike… However, a description of the instructional
characteristics is essential for illustrating the important components of the learning environment”
(p. 134). Likewise, each environment has its own benefits and drawbacks.
Synchronous Learning. Classes that require every learner and the instructor to be online
at the same time are referred to as synchronous (Chen et al., 2005). The instructor prepares for
the class much in the same way as if it was face-to-face, however, extra thought needs to be
placed on how students will interact with one another (Ascough, 2002). In fact, Malinovski et al.
(2014) refer to synchronous learning as the closest mode of instruction to face-to-face learning
and can provide students with real-time feedback and collaboration. Piskurich (2004) emphasizes
that creating a synchronous class should be more than simply “repurposing” traditional
classroom materials (p. 24) but design learning activities that engage students in active learning
(Hastie et al., 2007). Teachers in the current district voiced these exact concerns relating to
moving to a synchronous environment. Additionally, they were unsure how they would expect
students to maintain attention and focus without proximity. During ERT, some schools did
switch to a synchronous learning environment and students were expected to log on every
morning for a certain amount of time. But the current district was not able to provide a device for
every student to take home, so the synchronous environment was not an option. Also concerning
was the fact that many teachers expressed that the lack of professional development or training
on how to teach a synchronous class (Phelps & Vlachopoulos, 2019).
Asynchronous Learning. Asynchronous courses are those where the teacher and the
learner are not engaging in the content at the same time (Tallent-Runnels et al., 2006). Therefore,
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content can be added to the course through the learning management system by the instructor
and the students can access it at any time. Often, educators feel inadequate when it comes to
moving to an asynchronous instructor role because teaching face-to-face is all they know (Niess
& Gillow-Wiles, 2013). The use of technology is an additional stressor for teachers in the
asynchronous environment. It is well known that technology changes rapidly and teachers are
often unsure of their skills. However, the benefits of asynchronous course design can be
rewarding for instructors just the same. When designing asynchronous courses, instructors have
more latitude with the content as it will be fully available to students upfront. This allows them
to “develop, enhance, and ultimately transform” the way they teach (Niess & Gillow-Wiles,
2013, p. 4). Instructors also point to the fact that they step out of the teacher role and into the
facilitator role in asynchronous courses which gives them more flexibility (Midkiff & DaSilva,
2000). But in this study, teachers had to transition back and forth from teaching students in their
face-to-face classes to facilitating ERT in a fully asynchronous environment. This proved to be a
stressful addition to the already trying situation that the pandemic had created.
Students in the asynchronous environment must be highly motivated in order to keep up
with their work which can prove to be problematic at the secondary level (Malinovski et al.,
2014). Research cites that this group tends to lack intrinsic motivation and finds it hard to stay
motivated to do their work in an asynchronous environment (Malinovski et al., 2014). The
benefits and drawbacks concerning the possible implementation of synchronous or asynchronous
learning environments in the current district led to a discussion regarding the viability of hybrid
or blended learning courses.
Blended Learning. Successfully teaching in an online environment is typically more time
consuming than face-to-face teaching (Keeton, 2019; Piskurich, 2004). This was evident during
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the pandemic. In some areas, including the current district, educators were expected to provide
an education for students in their classroom face-to-face, but they were also expected to blend
that with facilitating ERT for students who were at home learning virtually. In many cases, both
environments suffered.
Research points to many pedagogical variables to consider when designing a blended
class (Borokhovski et al, 2012). In the current district, these variables were mostly out of the
teachers’ control. However, consideration of these variables is key to students’ success. In order
to accommodate all students when creating the best VL environment, ideally, instructors piece
together strategies from synchronous and asynchronous learning to create a blended or hybrid
class. This is typically viewed as the most successful way to teach online courses (Ascough,
2002; Vaughn et al., 2013), however, the current district continued to identify struggling
students. Typically, learning opportunities where instructors “explicitly plan for collaborative
activities in the design of the course” will increase student performance (Borokhovski et al.,
2012, p. 321). But the concept of a blended learning environment includes the opportunity for
live, face-to-face meetings and asynchronous discussions which are “at the heart of notions about
constructivist learning environments” (Borokhovski et al., 2012, p. 313). Teachers in the current
district, however, did not have this option during the pandemic. A blended approach to online
course creation should improve interaction and engagement, but the ERT environment that was
available to students in this study was not able to provide either. Despite the difficulties faced in
this situation, blended learning can and should still be included in future studies to determine the
educational benefits it can provide in both post-secondary and secondary education (Han & Ellis,
2021; Tinker, 2001).
Post-secondary Virtual Learning
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Virtual learning has strong roots in post-secondary education, and therefore, the research
that has been conducted in higher education is more extensive. Many educators looked to higher
education for answers when faced with the switch to VL. While 65% of post-secondary
institutions had been offering online courses for several years, it still was not something that was
an established practice for secondary schools. Many colleges had become accustomed to offering
blended courses, but this method of instruction was even new to most college professors (Baker
et al., 2020). Throughout the 20th century, it was reported that colleges offered a variety of
options for their students. For-profit educational opportunities increased dramatically nearer the
end of the 20th century and schools like the University of Phoenix in 1989 (Banas & Emory,
1998) and Jones International University in 1993 opened their doors (Casey, 2008). Of course,
this phenomenon was not isolated to the United States, as the introduction of the World Wide
Web created an unprecedented link between people around the world (Berners-Lee, 2000;
Williams et al., 2005). The popularity of online courses was apparent with over 190,000 students
enrolled in multiple universities in the 1990s, pioneering their way to degree completion (Banas
& Emory, 1998). Outside of the pandemic parameters, online student numbers continued to
increase whereas the total postsecondary numbers for in-person courses have shown decline
(Gray, 2013). As of the fall of the 2011 school year, postsecondary schools had 32% of their
students enrolled online (Allen & Seaman, 2013). Allen and Seaman (2013) also reported that in
2012, 70% of postsecondary institutions viewed online educational opportunities as vital. By the
academic year 2016, the number of college students taking at least one class online grew to over
six million students (Lederman, 2018). However, during the pandemic, colleges switched their
students to fully virtual in the same way that K-12 education did. Now, as students are allowed to
return back to face-to-face learning, many college students are taking every opportunity to stick
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with VL rather than going back into the classroom. This supports previous research that
predicted colleges and secondary schools to continue on the trend of VL (Allen & Seaman, 2013;
Roblyer & Davis, 2008). The VL trend will likely continue as colleges expand their postpandemic options to accommodate the diverse needs of learners.
Virtual Learning at the Secondary Level
Research pertaining to VL in postsecondary institutions exists in current literature, but
because programs geared toward the secondary level have only just become more prevalent, not
as much research is available (Malinovski et al., 2014). This makes it difficult to gain a bigpicture perspective on its promise and future. However, the pre-pandemic research that does
exist points to a variety of reasons that secondary schools began to expand their offerings (Rice,
2006). Cavanaugh et al. (2004) pointed out that opportunities at this level were growing. From
2009 - 2015, enrollment in virtual courses at the secondary level tripled (Lin et al., 2019; Watson
et al., 2015). Therefore, the need to understand benefits and challenges of VL at this level is also
growing (Cavanaugh et al., 2004; Mupinga, 2005).
As VL became more common in the United States, especially at the postsecondary level,
secondary education quickly started to expand their offerings. High school programs are often
referred to as virtual schools and are under the umbrella of public and private institutions (Rice,
2006; Taylor & McNair, 2018). The first virtual high school (VHS) started in Florida in 1997
(Mupinga, 2005). Kentucky, California, Colorado, Georgia, Maryland, and New Jersey opened
VL centers soon after (Shepherd, 2008; Taylor & McNair, 2018). Virtual high schools offer a
variety of classes, including regular courses, advanced placement courses, honors classes, and
courses for credit recovery.
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Virtual learning at the secondary level offers students additional opportunities when it
comes to their education. Some students may need to retake courses for credit recovery while
others want additional accelerated courses (Oliver et al., 2009). Although some states struggle
with dropout of the credit recovery programs, most states have seen an increase in graduation
rates with the implementation of virtual options (Loewenberg, 2020). Post-pandemic, many
students whose education suffered because of pandemic-related challenges will need
opportunities for credit recovery (Dorn et al., 2021). Regardless of the types of secondary
courses that are offered, future research should focus on best-practice recommendations for
implementation of sound VL programs (Taylor & McNair, 2018).
Educational Benefits and Drawbacks of Virtual Learning
Across the pre-pandemic research, there have been mixed scientific results and opinions
on whether or not VL produces a viable educational opportunity. Students were forced into a VL
environment during the pandemic and now more than ever, they will be looking for “broader
educational opportunity” tailored more to their needs and lifestyle (Cavanaugh et al., 2004, p. 5).
Benefits
Prior research in the form of meta-analyses indicates a variety of effect size in relation to
traditional learning environments when compared to VL environments. Results of these metaanalyses I studied consistently showed that there was no significant difference between the
success of students in a VL environment when compared to students in traditional, face-to-face
classrooms (Bernard et al., 2004; Bernard et al., 2009; Cavanaugh, 2001; Cavanaugh et al., 2004;
Shachar & Neumann, 2003; US Department of Education, 2010). I located six separate metaanalyses that analyzed the effect sizes of various studies pertaining to the effectiveness of VL
when compared to traditional environments or the other types of VL environments. While most
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of the studies referred to online learning or distance education rather than VL, the environments
include synchronous, asynchronous, and blended. Noted in Table 1 are the number of studies that
researchers included in their meta-analysis, the age level that the researchers focused on (i.e.
secondary, post-secondary), the environment that the studies indicated (synchronous,
asynchronous, or blended), the results of the meta-analysis indicating if they found any
significant differences between face-to-face learning versus VL or any differences between the
three environments, and the effect size in terms of Cohen’s d.
Table 1
Effect Sizes of Six Separate Meta-analyses
Number
of
Studies
Cavanaugh,
2001
Shachar &
Neumann,
2003
Bernard et
al., 2004
Cavanaugh
et al., 2004

19

Age
Level

Environment

K-12

Asynchronous,
Synchronous,
& Blended

Results indicating
improvement using
GPA
No significant
difference in
achievement

86

K-12

Not specified

Significant
difference in
achievement

232

Postsecondary
& K-12

Asynchronous
&
Synchronous

Variable differences
in achievement

K-12

Asynchronous,
Synchronous,
& Blended

K-12

Asynchronous,
Synchronous,
& Blended

116

Bernard et
al., 2009

74

US
Department
of Ed., 2010

50

Asynchronous,
Postsecondary Synchronous,
& K-12
& Blended

Note: All studies used p < .05 for the significance level.

No significant
difference in
achievement
Significant
difference when
including interaction
treatments
Significant
difference in
achievement

Effect size
indicating
practical
significance
d = 0.015
small
d = 0.37
medium
d = -1.14 to 0.97
(synchronous)
d = -1.31 to 1.41
(asynchronous)
d = -0.028
small negative
d = 0.38
medium
d = 0.20
small
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Bernard et al. (2004) focused their meta-analysis on the difference in effect size between
asynchronous and synchronous instruction. Although they found no significant differences
between the GPAs of students who were face-to-face learning and VL, the separated results of
the two environments provided more information. Synchronous instruction proved less
successful than face-to-face instruction (d = -1.14 to 0.97), but students performed better in
asynchronous instruction that included social interactions than in face-to-face instruction (d = 1.31 to 1.41). The researchers also suggested that student-student interaction along with studentcontent interaction led to “engagement, deep processing, and understanding” (Bernard et al.,
2004, p. 26). As previously stated, engagement and social interaction were two facets of VL that
the current district did not provide.
Cavanaugh et al. (2004) reviewed research only on K-12 education. Researchers found no
significant positive or negative effects on academic achievement through the measurement of
GPA when comparing VL to face-to-face instruction. Researchers in this study also suggest that
school districts can use carefully designed VL courses by trained teachers to increase
achievement. In the pandemic era of VL and ERT, however, careful course design was limited
because of time constraints and lack of professional development and preparation.
Shachar and Neumann (2003) found a significant effect for students who enrolled in
virtual courses, outperforming students in traditional classrooms (d = 0.37). The US Department
of Education et al. (2010) found similar results noting a small effect size (d = 0.20) and a
significant difference in achievement based on grades between the VL and traditional
environments. These meta-analyses provide important syntheses of information condensed into
one report to understand the existing research on VL environments. Overall, the meta-analyses
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revealed 367 studies with no significant effect on academic achievement when comparing virtual
learning and face-to-face learning.
There are additional benefits that accompany VL from the school’s perspective and from
a student’s perspective. Schools are finding that offering a VL option helps to relieve large class
sizes (Tinker, 2001) and including this option helps schools maintain enrollment and therefore
sustains funding (Watson et al., 2015). Credit recovery courses offered online also help students
graduate, which one high school in New York states they owe their 78% graduation rate to the
addition of VL (Loewenberg, 2020). This will continue to be an important option post-pandemic.
The business of online education has become a multibillion-dollar market, increasing
access to technology nationwide and providing opportunities that students have never had access
to before (Loewenberg, 2020). But topping the list of benefits that VL provides are those that
focus on the student. Oliver et al. (2009) cite “the ability to self-pace through course materials
and the ability to access course materials at any time and in any place desired” (p. 41) as the
biggest advantages of online learning. Students got a taste of this flexibility during the pandemic.
Teachers also state that the flexibility that accompanies online teaching is a huge perk (Donlevy,
2003; Oliver et al., 2009), but some teachers are reluctant to continue VL because of a bad
experience during the pandemic (Jung et al., 2021). But because students cited that they feel
more prepared for postsecondary education after taking advantage of virtual courses in high
school, continuing to find sound research to justify offering VL is key (Oliver et al., 2009;
Watson et al., 2015).
Educators worry that because secondary students often lack intrinsic motivation, success
will be limited (Malinovski et al., 2014). However, through VL, students who are exposed to
more multimedia tools and self-assessment opportunities can be more motivated when taking an
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online course (Mupinga, 2005). An increase in student achievement could be the result of
increased motivation for students who chose the virtual option (Topcu & Ubuz, 2008). Increased
achievement was a goal before the pandemic and will continue to be important post-pandemic.
Drawbacks
Drawbacks of VL include the fact that educators are not always in favor of this option.
Administrators in one study cited less acceptance from their staff when it came to teaching in an
online environment (Allen & Seaman, 2013). In addition, per-pupil funding has to be considered
when making decisions concerning staffing and course offerings (Maks, 2019). Maks (2019) also
raises concerns about the type of students who choose this learning environment. In one study,
underachieving students who chose VL were less successful than those who were highly
motivated (Donlevy, 2003). Furthermore, social connectedness is a feature of face-to-face
education. Participating in VL, by nature, removes the student from the company of their peers
and the impetus of the instructor. This has been a drawback in VL in the past (Banas & Emory,
1998; Donlevy, 2003) and continues to be an issue of pandemic-era VL (Butnaru et al., 2021).
With so much reliance on technology, some of the downfalls of VL include issues with digital
literacy, connectivity, or access to the internet (Oliver et al., 2009). The digital divide was even
more pronounced during the pandemic (Cullinan et al., 2021).
Motivation can also be a factor that is detrimental to the process. Students who are not
self-directed or intrinsically motivated can become complacent in the absence of a face-to-face
teacher and fall behind (Oliver et al., 2009). This was evident in the current district.
But quite possibly one of the biggest struggles and a major drawback of VL in the past
and today is the significant lack of training and professional development for teachers who will
now be asked to design and instruct online courses (Macdonald & Poniatowska, 2011; Mupinga,
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2005; Wong et al., 2021). The fact that much of the teaching staff in this day and age are digital
immigrants can deter them from wanting to get involved with the creation or instruction of
virtual courses and they lack the self-efficacy to take on such a task (Cavanaugh et al., 2004;
Patrick, 2008). This also hindered teachers in the current district’s attitude toward VL during the
pandemic.
Predictors of Virtual Learning Success
Several factors stand out in the literature regarding predictors of success in a VL
environment. Some of these factors students have no control over, such as demographic factors
like race/ethnicity, sex, and grade level (age). Other predictors that are consistently linked to
success are potentially malleables, like SES, consistent attendance, past GPA, and number of
parents/guardians in the home. Finally, learner attributes like access to technology, digital
literacy, attitude, motivation, and social connectedness and students’ perceptions of these factors
can be garnered from students to see how they predict success. The following sections describe
what is currently known about each predictor and what gaps still exist in the research literature.
Race/Ethnicity
Race/ethnicity has been used to predict achievement at many educational levels, but
research in the area of VL is difficult to find. Past research in the traditional classroom has
focused on unequal opportunities in racially diverse high schools, but quantitative data is limited
(Muller et al., 2010). Traditional classroom environments point toward White students
performing better than students of all other races/ethnicities as twelfth graders (Battle & Lewis,
2002). Reardon (2016) notes that achievement gaps are still present in schools who have higher
concentrations of diversity (e.g. fewer White students). Overall, the achievement gap between
racial and ethnic groups is a concern in traditional classroom (US Department of Education,
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2000). This achievement gap may carry over into the virtual classroom and have implications for
educators to consider, especially when taking into consideration racial differences and the digital
divide . Dorn et al. (2020) speculate that students of color could face a six to 12 month learning
loss because of VL during the pandemic as compared to only four to eight months for White
students. Students who are of any other race besides White face set-backs in a VL environment
for many reasons including access to technology, lower household incomes, and housing or food
insecurities, so academic disparities are likely to occur (Kayitsinga, 2020; Serin, 2005). The data
on the differences between race/ethnicity and academic achievement in traditional classrooms
and VL environments show significant differences by this variable, thus reinforcing the need for
further research on its use as a predictor of success in VL.
Sex
Much research in the area of the gender achievement gap has been done in the past that
typically reports a gap in male achievement in the traditional classroom (Reardon et al., 2019).
Additionally, in their meta-analysis, Voyer and Voyer (2014) also identified that females have a
small but significant advantage over males. With the presumed number of studies that are
currently being done on virtual learners during the pandemic, however, an indication of one
gender’s success over the other would be needed to identify interventions that could be put in
place if needed. In one study on learners during the pandemic, researchers found no statistically
significant difference in learning outcomes between genders (Yu, 2021). In another prepandemic study, Yukselturk and Bulut (2009) also found no difference in academic achievement
during VL based on gender. In contrast, one study of college students found that females’ GPAs
were higher than males when enrolled in virtual classes (Vella et al., 2016). Additionally, Figlio
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et al. found that males performed significantly better on tests after receiving face-to-face
instruction (2013).
Specific research that measures the achievement gap in a VL environment has also been
conducted. Cai et al. (2017) state that females may have more negative attitudes toward
technology use in general which could decrease achievement. Milis et al. (2008) cited that males
were not likely to accept VL as a viable method of instruction without proof that it was going to
help them be successful. However, the effect of gender on successful VL is inconsistent and
understudied in past research (Yu, 2021). Mixed results in past literature on differences between
achievement and gender in the traditional classroom versus the virtual environment necessitate
continued exploration of this variable as a predictor of VL success. Research in this area could
diversify instructional strategies or interventions that might be implemented to increase
achievement in either gender.
Free and Reduced Lunch Status
Socioeconomic status is a proxy measure of a combination of factors including household
income and education levels (Nicholson et al., 2014). A wide view of socioeconomic status was
narrowed to the scope of Free and Reduced Lunch (FRL) status as this study progressed.
Research that relates academic achievement in the traditional classroom to socioeconomic status
is consistent in its findings. Students whose parents are in lower income brackets tend to have
lower academic achievement (Simpson, 2006; Reardon, 2016; West, 2007) and the digital divide
is more pronounced (Hung & Wati, 2020). Chain et al. (2017) found that students whose parents
fell into lower income brackets were predicted to score lower by over 25 points on state
standardized assessments in a traditional face-to-face classroom than students whose parents
were in higher income brackets. Parent income level is directly proportionate in most cases to the
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number of parents in the home. When both parents work, the implication is that SES increases.
Because SES is an important predictor of academic achievement in traditional classroom
environment, it is important to consider whether it also predicts success in VL environments. A
higher income level would suggest more access to educational tools that would help increase
achievement and identifying these students is the first step in the process.
Grade Level
Grade level refers to the grade that the student is currently placed in. It is also associated
with age and is indicated as such in many studies when used as a predictor variable. Traditional
schools and classrooms tend to measure achievement within the grade and students who do well
at their specific grade level are tied to other predictability factors like race/ethnicity,
socioeconomic status, and parental support (Economic Policy Institute et al., 2017). Additionally,
college students tend to have more success with online courses the older they are, and one study
explained that female non-traditional students showed the most success (Yukselturk & Balut,
2009). While traditional classroom achievement is not typically related to an increase in age, Yu
(2021) found that students who have reached higher educational levels (grade levels) have higher
GPAs in the VL environment. When trying to predict a student’s fit for VL, age is a factor that is
used to help determine if they are suited for this mode of learning. For any age group to be
successful in the VL environment, research points to age-appropriate instructional strategies
geared toward participation and interaction to increase achievement (Rice, 2009).
Absences
Consistent attendance is one of the largest predictors of success in traditional classrooms
(Balfanz, 2020; LeBlanc, III, 2005). For this reason, a wide view of attendance was taken in the
current study and then narrowed to number of absences. When identifying poor attendance or
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truancy in general as a predictor for academic achievement, research shows that students with
fewer absences typically have higher GPAs (Humphrey, 2005). There is a correlation between
race/ethnicity, FRL status, and attendance, and for this reason, these predictor variables have to
be accounted for in future research. Unfortunately, prior research on attendance is not specific to
predicting success in a secondary virtual environment. Translating that research over into the VL
environment is necessary at this point because very little empirical evidence exists in this area.
In a study by Gase et al. (2016), students who had truancy issues in the past but then were
able to improve their attendance cited an alternative classroom environment as the biggest
influence on their improved attendance. They stated that large class sizes, limited interaction
with the teacher, and distractions in the classroom like unsatisfactory student behavior made
them less likely to attend class. As a result, a non-traditional classroom was suggested in this
study as a way to improve attendance. While the virtual classroom was not specifically
mentioned in this study, students cited smaller class sizes, fewer distractions, and individualized
attention from teachers as the reason for their success (Gase et al., 2016). These are all features
that VL can emulate and with continued research on attendance, educators can make informed
decisions pertaining to VL in their schools.
Past GPA
There is an increasing number of students who are being required to take classes online at
the secondary level (Matuga, 2009). For this reason, including past grade point average as a
predictor for success in future VL is important. This is also true when it comes to the traditional
classroom. Casillas et al. (2012) predicted that middle school students in traditional classrooms
who did well on standardized tests had strong GPAs later on in high school, as well. Specific to
non-traditional classrooms, Matuga (2009) found that high school students who ranked in the top
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seven percent of their class who went on to take an online post-secondary class were successful.
Xu and Smith Jaggers (2013) found similar results in that their sample of 591 students where
prior reported high GPA explained 37% of the variance in future success in online courses (p.
15). An additional study of college students found that students who had a low GPA in the past
with face-to-face instruction also did not do well in VL courses (Figlio et al., 2013). Roblyer
(2006) similarly found that underachieving students who choose the virtual option tended to
continue to underachieve. These trends suggest that student who are high achievers in the
traditional classroom will also do well in VL. Achievement factors are frequently mentioned in
studies citing the success of virtual learners and past grades prove to be one of the most
important predictors to include.
Number of Parents/Guardians in the Home
In their meta-analysis pertaining to parental involvement as a predictor for academic
success, Boonk et al. (2018) state that because the operationalization of this variable is often
inconsistent in research, the results have shown a negative relationship, a positive relationship,
and also no relationship. However, they also conclude that there is a general statistically
significant relationship that exists between parental involvement and academic achievement.
Current research specific to VL states that student support in the form of a caring adult to keep
them on track aided in the likelihood that they would complete a course (Rice, 2006). In fact,
Lawrence and Fakuade (2021) found a significant effect of parent involvement in adolescent
learners’ online learning during the pandemic.
While any caring adult providing support can help predict success when it comes to VL,
Borup et al. (2019) focused on parental involvement. They found that in a virtual charter high
school, parents were encouraged to monitor their student’s virtual course. Teachers believed that
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their students would benefit from parental engagement, but they also stated that too much
engagement could be detrimental to students. Considering the number of parents/guardians in the
home for secondary students who are virtual learners could lead to future understanding what
might help them be successful.
Access to Technology
Suleri (2020) called for schools to start preparing for VL for the upcoming school year
early on in the pandemic. An additional paradigm shift was suggested for universities to give VL
a permanent place in their academic programming (Suleri, 2020). However, Noor et al. (2020)
argued that poor network infrastructure was a serious issue that limited schools from moving
forward with plans to maintain a VL option. This was not unique to the United States, as
technological infrastructure across the world was lacking (Noor et al., 2020). Many schools had
digital access but were unprepared for a full shift to VL (Rodríguez-Muñiz et al., 2021). Taking
students out of the school, however, required everyone to have access to a device, which was not
the case in some areas (Noor et al., 2020) including the current district. Regardless, the use of
technology was necessary and “pivotal” for the success of virtual learners (Bernardo & Duarte,
2020, p. 579). The implementation of technology in education, especially during the pandemic,
needs further exploration in the arena of VL (Torres Martin et al., 2020).
Digital Literacy
Having access to technology is only one part of the equation when considering
technology’s role in education. Competency in the area of technology is important when
considering the success of students in a VL environment and can be referred to as digital literacy.
Digital literacy is the ability to navigate technology independently and accomplish tasks with
ease (Osterman, 2012). Traditional classrooms have been implementing technology as a learner
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tool for several years, but how literate students are when it comes to utilizing new VL programs
is yet to be determined. The switch to VL not only requires access to technology but a certain
amount of technical know-how for students and teachers. One study found that 70% of students
were content with their understanding of technology and, therefore, their VL experience during
the pandemic (Suleri, 2020). However, Rizvi and Nabi (2021) cite the need for a global response
to digital literacy in the form of a rise in quality and a decrease in the cost of access in order to
even out the current disparities in digital literacy. The use of technology in the VL environment
is necessary to help students stay connected to their teacher and classmates, so emphasis must be
put on overcoming technological difficulties created through a digital divide (Rizvi & Nabi,
2021). Its implementation, especially during the pandemic, should be included in future research
to understand if having digital literacy increased academic achievement in the VL environment
(Torres Martin et al., 2021).
Attitude and Motivation
Traditionally, being a responsible student and wanting to do well in the classroom is a
positive predictor of academic success (Spengler et al., 2018). Spengler et al. (2018) gathered
longitudinal data over the course of 50 years to determine that those who had these
characteristics were more likely to achieve success later in life. In addition, a positive attitude
and being self-motivated are favorable traits to maintain in order to achieve success while VL
(Hill et al., 2009). Furthermore, Cetin (2015) found that a student’s approach to learning, or how
deep they were willing to dig into the learning process, had a significant positive correlation with
academic motivation. They also found that both intrinsic and extrinsic motivation were
significantly correlated with GPA.
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Research also points to a positive attitude and being a motivated learner as predictors of
success in alternate educational environments like VL (Pérez Cereijo, 2006; Rice, 2006).
Malinovski et al. (2014) found that intrinsic factors of motivation for VL include perceived
interest in the modality and the course content and their desire to learn.. Extrinsic motivational
factors for choosing VL include technology use, good grades, and the possibility of more
efficient learning. Attitude toward VL was included in the same study on students’ perceptions
and beliefs regarding teaching practices, collaboration, and atmosphere (Malinovski et al., 2014).
Similarly, college students who were intrinsically motivated and had an internal locus of control
were predicted to perform well in the virtual classroom (Wang & Newlin, 2000). Researchers
have identified that student lack of motivation and a poor attitude can be barriers to a successful
VL experience (Lassoued et al., 2020) and that success is closely related to the amount of
student-student and student-teacher interaction built into the class (Rizvi & Nabi, 2021).
Therefore, it is important to explore attitude and motivation in relation to a student’s VL
experience, especially at the secondary level where there is a lack of research, to increase
opportunities for achievement.
Social Connectedness
The quality of the social relationship between the teacher and the student in addition to
the quality of the interactions that teachers facilitate in the classroom have both been deemed as
key to success in a traditional classroom (Pastore & Luder, 2021). Similarly, the same two
aspects of social connectedness are intertwined with VL. Teacher and student interaction in the
virtual arena is stressed as one of the most important elements of virtual course design
(Borokhovski et al., 2012). To speak to the element of social connectedness in virtual courses,
Garrison (2017) highlights the ability to develop relationships as one of the predictors of
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successful course completion. Virtual learning is by nature more isolated (Garrison, 2017), so it
is the educator’s responsibility to help students maintain a level of social connectedness through
interaction (Malinovski et al., 2014). In one qualitative study, the teacher of a virtual,
asynchronous course stated that he believed this form of education “was not well suited for
interaction among students” (p. 72) and that he was not able to facilitate interaction despite his
encouragement and the opportunities he created for engagement (Journell, 2010). However,
Rappel (2017) suggests that virtual courses can facilitate more interaction based on a student’s
anonymity and decreased educator presence. Baggaley (2008) also states that with the correct
technology, interaction in the virtual classroom can mirror that of face-to-face courses.
Another aspect of social connectedness that must be addressed is the level of social
interaction that the general population was not able to maintain because of protective measures
strongly recommended or even mandated by the CDC during the pandemic (Patrick et al., 2020).
In a national survey, researchers found that one in seven children and one in four adults were at
greater risk for mental health concerns during the pandemic as compared to prior to the
pandemic. Results were similar across most racial and ethnic, income, and educational groups
across the United States, but females and unmarried parents reported more extreme cases of
worsening of their own and their young children’s mental health (Patrick et al., 2020). The social
isolation that the pandemic created not only in education, but also across all aspects of society,
effected the child’s personal experience significantly. Virtual learning programs that worked to
maintain a high level of social connectedness during the pandemic helped students both
academically and emotionally (Yoon & Leem, 2021). Studying the amount of social
connectedness students were able to maintain during the pandemic can provide a basis for
understanding as one of the important components of VL.
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Summary
In the review of the literature, many aspects of VL were examined. It was important to
establish a background knowledge of learning in a virtual environment prior to the pandemic and
how it evolved into the VL that is known today, post-COVID-19 lockdown. In order to build up
to the instructional design of VL courses, the research-based strategies and pedagogy that would
support this type of learning were outlined. The different environments that make up VL were
explained, as was the distinction between postsecondary and secondary online educational
environments.
Educational benefits and drawbacks of VL were clarified and existing research that has
been done to predict successful learners in the virtual environment was outlined. Past research
and suggestions for effective strategies when it comes to implementing VL into a secondary
setting pre-pandemic were also included in the literature review. Additionally, a review of the
predictors of success in education including race/ethnicity, sex, FRL status, grade level, past
absences, past GPA, and number of parents/guardians in the home revealed a gap in the research.
Current studies focused mainly on predicting success in the traditional classroom prior to the
pandemic. The information pertaining to the qualitative factors of access to technology, digital
literacy, attitude and motivation, and social connectedness during the pandemic was also limited
to mostly pre-pandemic research.
Chapter 3 will explain how I carried out the exploration of these variables through the use
of a mixed methodology including a quantitative analysis using a multiple linear regression. The
goal of the quantitative analysis is to fully understand what variables can help predict academic
achievement in the asynchronous VL environment that was provided by the current district
during ERT. It will also explain how I plan to use the qualitative case study method to interview
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students in the current district who chose the VL option during the 2020-2021 school year. This
will allow me to identify factors that may have contributed to one student’s academic
achievement over another’s and the complex set of factors that are associated with that
achievement. I will seek to answer my research questions to gain a full understanding of what
future implementation of a VL environment should look like based on the results of this mixed
method case study.
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Chapter 3: Methodology
Chapter 3 describes the methodology and design of this research study. The chapter
includes an explanation of the purpose of the study, the research design and research questions, a
description of the participants, the data collection procedures, and the methods by which the
quantitative and qualitative analysis were performed for this study.
Purpose of the Study
The first purpose of this explanatory, mixed methods study was to sequentially analyze
predictors of academic success based on the asynchronous environment that was provided. The
second purpose of this study is to qualitatively analyze the experiences and perceptions of virtual
learners in a secondary educational setting during the pandemic based on the district’s decisions
concerning the asynchronous environment and educational practices that were implemented. The
qualitative interviews can provide valuable insight into their VL experience. They have the
potential to drive decisions when it comes to the type of VL environment that is provided in a
capacity that has had limited availability in the past. The case study method will be used to
interview students in the current district who chose the VL option. This qualitative process can
help me determine what may have contributed to one student’s success over another’s and the
complex factors that are associated with that success. Educators who were responsible for
facilitating the virtual environment during the pandemic started to notice that factors like
motivation and attitude had a significant effect on learning, and it became hard to determine if
the virtual learners would successfully complete the courses that they were assigned. For this
reason, I set out to recognize the factors that should be identified in students while learning
virtually to achieve academic success. Both quantitative and qualitative procedures were used to
identify these factors and answer the following research questions.
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Research Questions
The description of the quantitative research question that informed the qualitative
questioning is as follows:
1. Quantitative: To what extent and in what ways do race/ethnicity, sex, free and reduced lunch
(FRL) status, grade level, absences, past GPA, and number of parents/guardians in the home
predict grade point average in the asynchronous environment for grades eight through 12 during
the pandemic?
2. Qualitative: What were the educational practices or aspects of technology, digital literacy,
attitude, motivation, or social connectedness of eight through twelfth graders that helped them
experience success while virtual learning during the pandemic? Additional subquestions:
a) What were the virtual learners’ personal experiences or perceptions of support at
home?
b) What were the virtual learners’ personal experiences or perceptions of their access to
technology?
c) What were the virtual learners’ personal experiences or perceptions of digital
literacy?
d) What were the virtual learners’ personal experiences or perceptions of attitude toward
virtual learning?
e) What were the virtual learners’ personal experiences or perceptions of motivation
while virtual learning?
f) How did the virtual learners stay socially connected to their classmates and teachers,
and what were their personal experiences or perceptions of social connectedness?
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g) What other educational or personal practices or perceptions did the virtual learners
experience that may have helped contribute to their success?
Population of Focus
The population of focus in this mixed methods analysis were students who chose the VL
option in the 2020-2021 school year in a Midwest U.S. school district in South Dakota. This
school had a total student body of 4,477 students during the 2020-2021 school year. There were
630 students throughout grades K-12 that choose the virtual option to begin the 2020-2021
school year, which increased to 667 by November (15% of the total student body). Of the total
number of students who chose the VL option, approximately 50% of them were secondary
students.
Sampling Procedure
In quantitative statistical research, an appropriate sample size is needed in order to
achieve the correct power and reliable results (Tabachnick & Fidell, 2019). Prior to initiating the
sampling procedures, permission to use the de-identified data was obtained from the
superintendent of the current district (see Appendix C) and the University of South Dakota’s
Institutional Review Board (IRB; Appendix D). Data was diligently cleaned and de-identified
from the total sample of 667 virtual learners to catch every student possible. Any student who
was in grades eight through 12 in the 2020-2021 school year and was a virtual learner for at least
one full term in the school year was included in the sample. Archival data from the 2018-2019
school year was also gathered in order to remove those students who did not attend the current
district that year. Students who only completed a partial term because they had transferred to a
different enrollment center during their time as a virtual learner were also excluded. Finally, any
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student who received a zero GPA during their first term as a virtual learner was removed from
the study.
The qualitative process of gathering data for this study included interviewing four
students from the quantitative sample using a purposive sampling technique. Students were
chosen based on the archival data and their GPA while VL. After I analyzed the quantitative data
and determined which variables explained the most variance in the model, I chose participants
based on those predictions. I specifically looked at students whose past GPA and GPA while VL
was indicative of the quantitative results. Accessing information from each of those students
through the qualitative interviews helped me understand what factors contributed to the academic
achievement of the population sample.
Research Design
The current study employed a sequential, mixed methods research design including
correlational quantitative research and a qualitative case study design. The correlational
quantitative portion involved analyzing virtual learners in the current school district during the
2020-2021 school year. It was chosen in order to determine which variables contribute the most
shared variance to explain GPA while VL. The second phase of the research included a
qualitative case study which was bounded by the constraints of the 2020-2021 school year and
the current district. The case study method was chosen because it was the best approach to
provide an in-depth understanding of the case (Creswell & Poth, 2018). Using multiple sources
of information like documents and observations to develop the bounded system surrounding the
case is an important step in the process (Creswell & Poth, 2018). Therefore, I analyzed the
guidelines that the district provided within the VL contract that families had to sign before
beginning. This contract defined the parameters for VL stating district expectations for
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instruction and completion of Edgenuity classes (Appendix B). My own observations of the VL
in the current school district gave me great insight and helped me form an understanding of the
case. By utilizing the information gathered in this mixed methods case study, I hope to fill a gap
in the research by including information concerning what factors contributed to the academic
achievement of virtual learners during the pandemic.
Positionality Statement
My unique role as an administrator and overseer of the VL program in the current district
positioned me within the case in a way that gave me insight into the program that many others
did not see. The participants in this study and I have a student-administrator relationship in
which students would interact with me on a variety of levels during a typical school day in a
typical school year. Each student’s experience was unique, and many factors influenced their
ability to learn virtually during the pandemic. While I did not interact with a majority of the
students who were virtual learners during the 2020-2021 school year, many of them returned to
school the following year, learning face-to-face with their classmates in the building where I am
currently an administrator.
Description of the Bounded Case
A midwestern U.S. school district in South Dakota was chosen as the bounded case for
analysis. The case study was employed to show different perspectives from students during their
time as virtual learners. The school district offered their students in grades K-12 an option to stay
home for the 2020-2021 school year which was referred to as VL. The asynchronous education
platform called Edgenuity was utilized to educate the virtual learners. Edgenuity is a nationally
accredited, online, standards-aligned curriculum for grades six through 12 that focuses on videobased instruction where students view pre-recorded lessons provided by a virtual instructor and
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then complete projects and assessments based on the information provided in the videos. The
program grades a majority of the assignments virtually and provides up to the second feedback
on completion and achievement. It also provides parents and schools with progress reports and
session logs to identify students who are struggling with content or time-on-task. Edgenuity
provides a flexible, asynchronous learning environment for students and houses hundreds of
course options for students to choose from.
Students in the eighth grade were assigned a math class, a language arts class, and either
a social studies or science class which switched at semester time. Students in ninth - twelfth
grade were assigned courses based on what they registered for the previous school year and class
availability on Edgenuity. From these courses, Edgenuity calculated a grade based on graded
assignments, quizzes, and tests. The program also provided grades for the activities and
assessments that were assigned. Some projects and writing assignments did have to be graded by
a live teacher, but the program graded all other assessments. Teachers also had some design
control over the course content, but they could not create their own curriculum for students.
Students learned the material using video tutorials and other educational resources. Progress was
monitored by the teachers and attempts at weekly communication with students was required by
the district. Not every student was reached every week, and in fact, some were difficult to reach
at all. Teachers for grades six through eight were also required to hold weekly office hours where
they would be available via video chat to answer questions and connect with students. Students
took advantage of office hours on a very limited basis.
Each student’s grades were extracted from Edgenuity, and letter grades were entered by
teachers into Infinite Campus, the district’s student information system, at mid-term and quarter
break. Weekly emails were sent to students and parents concerning their progress in the virtual
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platform, and the district also sent report cards were home at the end of the term. In some cases,
parents could request daily progress reports to be sent to them that were generated directly from
Edgenuity. This would tell the parents the amount of time that their students spent in the program
on each class and their percent complete along with their percentage. Overall, students were
responsible for maintaining their own grades throughout their time as a virtual learner.
Many obstacles to the successful implementation of VL in this school district ensued.
Teachers did not have access to their Edgenuity account until a week before school started, and
students were essentially sent a letter explaining what they should do and were expected to
decipher a large amount of information on their own (see Appendix B). There were many
questions that the school district did not anticipate, and because large group meetings were
restricted due to the pandemic, it was difficult to answer these questions effectively. When the
pandemic hit, materials like central processing units for laptop computers became in high
demand but short supply. Therefore, the laptop computers that had been ordered in February of
2020 by the district for the implementation of a 1:1 technology initiative were delayed
significantly. About half of the laptops that were needed arrived just in time for the school year
to begin, but that did not include devices for virtual learners. If a family did not have a computer
at home, they used a personal tablet, cell phone, or other device to complete their schoolwork,
sometimes one device for more than one student in the home. This was not an ideal situation, but
as the devices that the school had ordered became available, families that needed another device
could request one. While some families had adequate access to devices and the Internet
throughout VL, others had to make do with what they had. These obstacles added an additional
level of frustration to the already stressful VL environment.
Data Collection
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Quantitative Study
In the quantitative analysis for this study, there were 667 students in grades K-12 who
chose the VL option during the 2020-2021 school year and were included in the initial dataset.
After obtaining permission from the district gatekeeper (see Appendix C) and the IRB (see
Appendix D), the information was collected from an archival data set that contained
demographic information on students from the current district. Any student who was enrolled in
the current district in the 2018-2019 school year, which was the first year a GPA was collected
for them, was eligible for the quantitative study (N = 288). From that sample, four students were
chosen for the qualitative study based on their achievement and demographic data. Any student
who did not attend the researcher’s school district in the 2018-2019 school year, who did not
participate in VL for at least one full term, who received a zero during their first term as a virtual
learner, or who left the school district in the middle of one of their terms as a virtual learner was
excluded from the study.
Variables were chosen based on existing educational information and demographic data
that was available at the beginning of the 2021-2022 school year, I gathered and organized the
information for each predictor variable from Infinite Campus, the district’s data management
system. Some information was extracted from the 2018-2019 school year, including the student’s
GPA and the number of absences they accrued. Information pertaining to the student’s
race/ethnicity, sex, Free and Reduced Lunch (FRL) status, grade level, and number of
parents/guardians in the home reflected current registration information that is updated by
parents at the beginning of each school year.
Dependent Outcome Variable. In this study, the dependent variable of interest was the
GPA of virtual learners (GPA.VL) because it represented a snapshot of the virtual learners’
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academic achievement during their time as a virtual learner. Their GPA was calculated based on
a four-point scale and factored in only the grades they received from classes they took on
Edgenuity. Students earned their GPA.VL by completing classes through the Edgenuity platform
and received a percentage grade for the class. The teacher that was assigned to keep track of
virtual learners entered this percentage into Infinite Campus. Then Infinite Campus calculated
the letter grade according to the district accepted grading scale (A = 93-100%, B = 84-92%, C =
75 – 83%, D = 67 – 74%, F = 0 - 66%). Infinite Campus calculated their GPA on a four-point
scale by averaging the letter grades of the classes they took as a virtual learner.
Independent Predictor Variables. The predictor variables were chosen was based on
their utilization in previous educational research. The continuous variables of absences and past
GPA were recorded based on archival data that was retrieved from Infinite Campus which was
based on information from the 2018-2019 school year. Grade level was determined based on the
grade the students were in during the 2020-2021 school year. Four binary variables were used as
predictors including race/ethnicity, sex, FRL status, and number of parents/guardians in the
home. These seven predictor variables were added to the linear model to determine the amount
of shared variance they added in order to improve model of fit in the linear regression.
Information pertaining to the way that data was gathered on each variable is explained in the
following paragraphs.
Race/Ethnicity. Parent reported race/ethnicity was used as a binary predictor variable
and dummy coded into two groups: White (N = 212) and all other races/ethnicities (N = 76). The
other races/ethnicities included Native American (N = 12), Black (N = 3), Asian (N = 15),
Hispanic (N = 13), and two races (N = 12). This information was based on the race/ethnicity that
was reported by their parent or guardian at the beginning of each school year on the registration
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form and then recorded on Infinite Campus. Students whose parents had reported two
races/ethnicities during the registration process were put in the category for all other
races/ethnicities. Since the school district is primarily White, all other races/ethnicities were
collapsed into one category in order to maintain anonymity in the study.
Sex. The dichotomous variable sex was used to determine if being male or female was
related to GPA.VL. In this study, gender is a parent- or guardian-reported variable which
consisted of two options to choose from on the registration form. The form stated: Gender
(please circle one) male or female. Students whose parents or guardians subscribed them to the
male gender were given a value of zero meaning that they are not parent-reported female (N =
115). Students who were subscribed to the female gender will be coded as one meaning that they
are parent-reported female (N = 173).
Free and Reduced Lunch Status. A wide view of socioeconomic status was narrowed
to the scope of Free and Reduced Lunch (FRL) status as this study progressed. For students in
the current district, SES is operationalized through the use of parent or guardian-reported FRL
status. However, there are mixed feelings in research regarding its usefulness (Nicholson et al.,
2014). While Nicholson et al. found that the percent of families who qualify for FRL was
significantly associated with poverty (r = 0.67), there is still a need for continuing research on
FRL’s use as a proxy measure for SES. In the current district, if the family did not meet the
income requirements to receive FRL based on government guidelines or did not fill out an
application, they were given a rating of zero (N = 175), which meant they did not qualify for
FRL. If a family filled out the paperwork and qualified for FRL, the student was given a rating of
one meaning they qualified for FRL (N = 113). Those who qualified for FRL were considered of
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lower socioeconomic status than those who did not qualify (Ensminger et al., 2000). This was
operationalized as a binary variable meaning they qualified (1) or did not qualify (0).
Grade Level. Grade level included five levels that range from eighth grade to twelfth
grade. Eighth grade was chosen as the youngest cutoff year because past GPA had to be taken
from the 2018-2019 school year in order to avoid the effects of COVID-19 on grades. There
were 53 eighth graders, 51 ninth graders, 36 tenth graders, 78 eleventh graders, and 70 twelfth
graders. GPA is first calculated during a student’s sixth-grade year, which for the youngest group
of virtual learners in the current study (eighth graders) was the 2018-2019 school year. Each
grade level was operationalized by coding it to reflect their grade – eight for eighth grade, nine
for ninth grade, 10 for tenth grade, 11 for eleventh grade, and 12 for twelfth grade.
Absences. The number of absences in the 2018-2019 school year was based on the
number of days a student missed in that school year only. Daily attendance is taken by the
teacher in each class and a student’s absences accrue based on if they are marked absent or not.
The 2018-2019 school year was chosen to operationalize absences because it was the most recent
school year where a students’ absences were not affected by illness due to COVID-19. All
absences, excused and unexcused, were factored into the attendance rating because it was time
that was not spent in the classroom.
Past GPA. Grade point average for the 2018-2019 school year was chosen as a predictor
variable because it is the last school year that a GPA was earned that did not have any residual
effects from COVID-19. It provided a baseline GPA to compare their GPA while VL in order to
analyze their academic achievement. Data was compiled from the 2018-2019 school year from
Infinite Campus on each student’s earned GPA. This continuous variable was operationalized
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based on letter grades that were recorded by teachers and then averaged within Infinite Campus
using a four-point scale.
Number of Parents/Guardians in the Home. The number of parents/guardians in the
home was determined based on information that was given to the school through the registration
process at the beginning of each school year. If one parent or guardian was listed on the
registration form as a primary contact when the child was registered for school, that was
documented in Infinite Campus. These students were coded as one meaning they had only one
parent or guardian in the home with them (N = 114). If two or more parents or guardians were
listed on the registration form, the student was coded as two (N = 174).
Qualitative Study
The case study of this midwestern U.S. school district in South Dakota was bounded by
the 2020-2021 school year when students were VL because of the pandemic. Multiple sources of
information were reviewed in the analysis including the VL contract and criteria that was
established by the district for the virtual learners (see Appendix B), the online educational
platform Edgenuity, and Infinite Campus to gather demographic data. After obtaining IRB
approval and informed consent from the individuals, I also gathered information during four
student interviews. These interviews were conducted in person but off-campus to reveal the
imminent themes that might develop throughout the semi-structured interviews. The interview
consisted of 19 questions that were generated to help answer the subquestions within research
question two (see Appendix A). The open-ended questions were written in a way that would
allow students to share their unique perspectives on their use of and aptitude for technology, their
attitude toward school, what motivated them to be successful, and how they stayed socially
connected to their classmates and friends. The semi-structured nature of the interview allowed
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them to paint a complete picture of their VL story, and the interviews took between 30 – 45
minutes.
Data Analysis Procedures
Data for the proposed study was analyzed using the quantitative results to inform the
qualitative analysis. Each of those analysis techniques are described next, followed by a
description of how the quantitative and qualitative findings were integrated to best address the
research questions.
Quantitative Study
The nature of the archival data lent itself to the use of a multiple linear regression for the
quantitative phase of the research. Using RStudio software to analyze the data, the dependent
(outcome) variable was used in the regression in order to establish the relationship between the
outcome and predictor variables. The goal was to determine the amount of variance the
predictors might add to the final model.
In a multiple linear regression, there are several steps to take prior to the full analysis.
The data was checked for missingness and screened for outliers. The descriptive statistics were
examined to evaluate the means and standard deviations of the discrete variables. Next, the
assumption checks were done. These included determining normal distribution of the data,
making sure that there was a linear relationship between the predictors and the outcome variable,
checking for homogeneity of error around the line of fit, and making sure that none of the
variables are too highly correlated. The variance inflation factors (VIF) and tolerance levels also
helped determine collinearity, or overlapping variance, with the predictor variables. A
significance level of p < .05 was used for the analysis.
Qualitative Study

64
The interview data for the qualitative aspect of the study was collected via the Voice
Memos app on my personal iPad with a secondary iPad used as a back-up recording. I audio
recorded the interviews and the used the transcription software application called Otter. This
program utilizes text-to-speech technology to transcribe the conversation between the researcher
and subject from the Voice Memo file. Transcription through the Otter application then allowed
me to search for reoccurring themes between each interview. Analysis and interpretation
procedures followed the guidelines for case studies described by Creswell and Poth (2018). In
this study, the guidelines included holistic analysis as well as embedded analysis of specific
aspects of VL identified in my questions and sub-questions. Holistic analysis can provide a
general description of VL within the school district, while embedded analysis helps identify
themes that arise through the coding process. To that end, within-participant coding occurred to
identify codes, categories, and themes for each participant. Then, cross-participant analysis was
used to identify significance statements to establish themes that arose across participants. Once
themes were identified, I analyzed and integrated their meaning in the broader context of the
study with the quantitative data.
Sequential Combination of the Data
In order to understand the level of success that each virtual learner achieved from the
current district, I combined the data that was collected and analyzed it through this mixed
methods study as recommended by Creswell (2003) in a sequential design. The model fit from
the multiple linear regression provided information concerning which combination of predictors
explained the most variance. The emerging themes identified during the categorical aggregation
and in the building process in the case study were described and compared to the predictors of
success identified in the literature review. Findings were synthesized by comparing student
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experiences described in the qualitative interviews based on their demographic predictors
identified in the quantitative analyses (e.g. comparing student experiences based on
race/ethnicity, sex, past GPA, and absences). The combining of both sets of data from the
analyses helped me answer the research questions by identifying student needs and challenges as
well as supports and successes that may vary based on their quantitative predictors.
Ethical Considerations
According to Creswell and Poth (2018), ethical issues will need to be addressed at each
stage of the study. Several strategies were used in this study. In the planning phase, the study was
designed to include review of procedures by the university IRB with appropriate informed
consent and child assent procedures (see Appendix D). Permission from the participating school
district was also sought by choosing the district superintendent as the gatekeeper for the study
(see Appendix C). Credit was given to the district for the information provided.
Prior to the data collection portion of this qualitative analysis, the purpose of the study
was disclosed to the participants. Participants were not pressured into participating and were able
to discontinue the study at any time. Care was taken during interviews to ensure privacy and
confidentiality of each participant. Participants were also asked about any cultural, religious, or
gender differences that need to be respected. When these ethical considerations were resolved,
child assent and parent consent was sought.
During the data collection process, care was taken to minimize the disruption of the
school day by interviewing participants after school had been released. A neutral location outside
the school was used in order to build trust with the participants. I was careful when asking
questions, avoiding sensitive or leading questions that may jeopardize the ethical considerations
of the study. In order to maintain an ethical state, I provided each participant with a gift card to a
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local department store in the amount of $25. This gesture helped “create reciprocity with
participants” (Creswell & Poth, 2018, p. 57).
Additional ethical considerations were included when analyzing the interview data. I
reported all aspects of the findings, including those that did not necessarily line up with expected
results. No harmful information was disclosed during the reporting process and participants’
identities remained private. Steps were taken to paraphrase information that may have
inadvertently identified participants while keeping information straightforward and accurate.
The final ethical considerations of this study were determined in the publication process.
Participants were provided with a copy of the finished product through the publication process.
The material that was gathered during this study was singly used for this publication and the
study data and materials was stored on a password protected computer in a locked office to
maintain anonymity and confidentiality of the data. It will be stored according to APA guidelines
for five years and then will be destroyed (Creswell & Poth, 2018). No outside funding sources
were needed for this study and any conflicts of interest were avoided prior to publication and
noted as such in the final publication.
Validity, Reliability, and Trustworthiness
In this study, validity, reliability, and trustworthiness were addressed using several
procedures. The sections below detail how validity and reliability of the quantitative measures
were addressed, as well as the trustworthiness of the qualitative procedures.
Validity and Reliability of the Quantitative Measures
It is important to establish valid and reliable results in quantitative analyses. This ensures
that the results are accurate and able to be replicated. Validity refers to how well the
measurement reflects what it is supposed to measure (Warner, 2013). For each predictor variable,
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I analyzed the way that the data I collected aligned with the variable name. Specifically, the
variable stating the number of days a student had missed in the 2018-2019 school year was
referred to as attendance data in prior research, but the composite score that I gathered reflected
number of absences. To maintain content validity, I named the variable absences (Warner, 2013).
Kassarnig et al. (2017) found that absenteeism (lack of attendance) could predict grades for
lower achieving students which justified the switch. A similar discriminant validity situation
arose with the SES variable. Because it was operationalized using FRL status, I went away from
SES and renamed it to FRL status again to maintain content validity (Warner, 2013). Prior
research on this variable referenced SES as a predictor for academic success with FRL status as
the indicator using the codes qualified or did not qualify (Domina et al., 2018). Domina et al.
(2018) also referenced its inconsistencies when referencing validity and found that there may be
an overqualification of families for FRL and that it is at best an imperfect proxy. However,
Domina et al. also state that more research is needed before FRL can be cast aside as an indicator
that is so widely used.
Reliability, on the other hand, “is defined as the consistency of measurement results”
(Warner, 2013, p. 905). Considering the reliability of archival data, care was taken with the
dataset to determine that consistent information was provided when extracting in from Infinite
Campus. Additionally, noting correlations between the predictor variables in the model can help
identify variables that should be removed due to overfitting of the model. Therefore, recording
correlations was also a critical step in establishing reliability of the quantitative process (Warner,
2013). The selection of variables in this study were added to the model one by one in order to
determine the amount of unique variance that was added. There was no need to remove
overfitted variables according to the correlations and this was confirmed with the VIF statistic.
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According to Daoud (2017), any VIF from one to five is moderately correlated. A VIF of one
equals no correlation and anything between one and five equals a moderate correlation (Daoud,
2017). The individual VIF statistics for these variables were all lower than two.
Trustworthiness of the Qualitative Procedures
Guba (1981) identified the importance of trustworthiness in naturalistic inquiry, and
further describes four components that identify trustworthy habits in research: credibility,
transferability, dependability, and confirmability. Shenton (2004) then expounded on Guba’s
(1981) research and identifies ways that criteria can be addressed for trustworthiness. In this
study, several techniques were used to enhance trustworthiness.
Credibility. Credibility is key in the qualitative research process and according to
Lincoln and Guba (1985) is one of the most important factors when trying to establish
trustworthiness and reduce investigator bias. Credibility in this study was enhanced through
member checking the interview transcripts. Transcripts were returned to participants for review
and any misinformation was corrected at the time of the member check. Additional credibility
procedures included gaining familiarity with the school and with the participants. I also
triangulated the data that was collected between the participant interviews, my field notes, the
district guidelines, my personal observations, and the quantitative data to verify the students’
demographics. In order to maintain credibility throughout the interview, I used an iterative
questioning technique to confirm consistency in the details provided. A debriefing session with
superiors was held to review the interviews and the process by which they were obtained. In
order to add depth to the interview, I paid close attention to participants’ actions in accordance
with their words and documented them on my field notes. Geertz (1973) explained these as thick
descriptions which are the key to understanding qualitative interviews. Finally, my background
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and qualifications were explained to the participants prior to the interview process to maintain
credibility (Patton, 1990).
Transferability. The qualitative phase of this study only employed information from
four different students, so great care was taken to choose students whose experiences were broad
enough to be transferred to a wide variety of students. Their experiences cannot be so specific
and unique that no one would be able to relate to them, but interesting enough to draw the
attention of the reader. “Ultimately, the results of a qualitative study must be understood within
the context of the particular characteristics of the organisation or organisations and, perhaps,
geographic area in which the fieldwork was carried out” (Shenton, 2004, p. 70). The school
district in this study is large enough to relate to school districts that are in bigger cities but also
small enough and in a rural area that schools that are in smaller towns can relate to the findings.
Virtual learning in the current district took place during the 2020-2021 school year and the
online learning platform called Edgenuity was used by students to receive their education. Many
school districts used asynchronous platforms similar to Edgenuity or may even have used the
same program, and in that case, transferability may be maximized. The interviews provided
thick, rich descriptions of VL from each student’s perspective and their account of the learning
process provided great insight into their success.
Dependability. Obtaining dependable results means that other researchers can repeat this
study in the same context and get similar results. In quantitative analysis, this is called reliability.
The researcher’s interview protocol (see Appendix A) includes the procedures that outlined how
the interviews took place. They were conducted in a neutral area outside of the school day, and
maximum effort was made to maintain the privacy of all interviewees. Questions that were asked
were open-ended and iterative to ensure minimal discrepancies within interviews. Each interview
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lasted around 30 - 45 minutes and I offered one break during that time. Interview participants
were asked 19 open-ended questions (see Appendix A) that pertained to their educational
experiences before, during, and after their time as a virtual learner. I used a semi-structured
interview process so that the interview could go in any direction that the student took it rather
than rigorously adhering to only the 19 prepared questions. After the interview, a transcription
was made from the participant’s perspective. The transcription process was vetted by my
supervisor to ensure the presentation of multiple perspectives, both positive and negative.
Member checks were used to strengthen credibility of the interviews by having the participant
reread their interview after transcription (Guba, 1981). The steps outlined here, in addition to the
in-depth description of the mixed methods used in this study, helped increase dependability in
the qualitative process.
Confirmability. In this study, confirmability was enhanced by triangulating quantitative
and qualitative sources to identify factors that support VL. Additionally, seeking objectivity, I
took great care to ensure reflexivity in the interview process, taking ownership of my own
assumptions, judgements, beliefs, and biases. The interviews were interpreted through my own
lens, and therefore, I positioned myself within the qualitative story and explained my experience
within the context of the study. But I also must “be self-conscious about how these experiences
may potentially have shaped the findings, the conclusions, and the interpretations drawn in a
study” (Creswell & Poth, 2018, p. 230). Balancing introspection with objectivity is key to the
confirmability process.
An audit trail is a set of procedures that allowed me to retrace my steps in the interview
process and follow it closely as the interviews progressed (Shenton, 2004). Shenton (2004) goes
on to say that an audit trail should be used to “trace the course of the research step-by-step via
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the decisions made and procedures described” (Shenton, 2004, p. 72). It also allowed my
supervisor to screen and check the participants for inclusion in the study to ensure
confirmability. The following is the audit trail (Figure 4) used in the qualitative inquiry process
for my study.
Figure 4
Audit Trail Explaining the Steps in the Interview Process
2: Gain familiarity with
the site

3: Provide interview
questions to participants
and set up interviews

6: Transcribe the
interview using talk to
text application

5: Conduct and record
the interview using Voice
memo app

4: Build rapport with the
participant and explain
qualifications

7: Debriefing sessions
between researcher and
superiors to support
credibility

8: Perform member
checks with the
participants to ensure
dependability

9: Identify and code
significant statements in
the transcripts to look
for themes

12: Maintain, analyze,
and archive field notes,
memos and reflective
journals to solidify
confirmability

11: Articulate meaning
and create connections
between and across
themes

10: Aggregate codes and
develop themes from the
transcripts

1: Choose participants
based on transferability

Summary
Chapter 3 reported the research methodology and procedures that were used to conduct
this mixed methods study. The purpose of the study, research questions, data collection
pertaining to the population sample, research design, and data analysis were presented from both
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the quantitative and qualitative approaches. The study investigated academic achievement and
the relationship between each student’s GPA before and after VL and how the outcome might
have been affected by race/ethnicity, sex, FRL status, grade level, absences, past GPA, or
number of parents/guardians in the home. These predictors each provided a basis for the
quantitative and qualitative research going forward. It was expected that race/ethnicity might
show signs of prediction as it has in past research, but the mixed results on sex in the past do not
indicate one being more successful over the other. Past research also points to SES as having an
effect on achievement when operationalized through FRL, as does grade level, attendance, and
past GPA. Finally, the number parents/guardians in the home has shown how influential it is to
have home support while VL, so the predictors that were used in this study would be expected to
create a regression model with significant results.
A multiple linear regression was used to analyze the quantitative data. A mixed method
strategy was employed using a case study for the qualitative piece. Interviews were conducted
with four students to analyze additional qualitative data to identify themes related to the aspects
of technology use, digital literacy, attitude, motivation, and social connectedness while VL.
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Chapter 4: Results
Chapter 4 contains the findings of the research questions for both the quantitative and
qualitative analyses. The quantitative analysis is focused on predicting the success of virtual
learners during the COVID-19 pandemic. The qualitative analysis addresses the other factors that
may or may not have contributed to a student’s academic achievement while VL during the
pandemic. This chapter includes a statement of the problem and an explanation of the target
population, demographic data, and the findings of both the quantitative and qualitative analyses.
Statement of the Problem
In the 2019-2020 school year, COVID-19 changed many things about the way that
schools educate their youth. At the beginning of the COVID-19 crisis, schools were faced with
many difficult decisions concerning how to educate their students but also keep them safe and
healthy. When it became evident that students would not be able to return to their school in the
spring of 2020, schools started to employ ERT methods which ranged from sending home
packets and worksheets to a fully virtual experience utilizing technology. Students had a varying
amount of success with ERT depending on what their personal situation at home afforded them.
Those who had a vested interest in the progress of the students in their school, namely parents
and teachers, began to worry that VL was not going to be successful for all students. As the
2019-2020 school year ended, planning for the 2020-2021 school year began. Would ERT
continue or would schools be able to move to a more stable form of VL? It was a question that
could only be answered by evaluating the resources that schools had available and the parameters
that the CDC and state governments had set up.
While the current district was able to bring students back to the classroom in the 20202021 school year, a VL option was made available. The program Edgenuity was the platform
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that was used to teach students, and its asynchronous nature allowed students the flexibility to
learn at their own time, pace, and place. No family who wanted to choose the VL option was
turned down and it was the district’s intent to provide each family with a device that would allow
them to access the Edgenuity program. I was presented with a large sample of students who
chose the VL option and some raw data to analyze to help determine what factors might
contribute to their academic achievement.
Quantitative Findings
Through the use of a quantitative study, I analyzed several predictors of success for VL
including race/ethnicity, sex, FRL status, grade level, absences, past GPA, and number of
parents/guardians in the home. This analysis could provide the current district with the
information needed to choose an environment and instructional strategies that would help
students achieve academic success while VL in the future. Interpretation of this data could break
down barriers that exist that might prevent students from being successful while learning
virtually.
Demographic Data
For the quantitative analysis, archival data was gathered on the 288 students who met
inclusionary criteria based on a variety of academic and demographic variables. Information
pertaining to race/ethnicity, sex, FRL status, grade level, absences, past GPA, and number of
parents/guardians in the home was taken from the school district’s Infinite Campus data
management system. Each student’s information was recorded based on parent or guardian input
when the student registered with the school district which was updated by the parent or guardian
yearly. Each variable was chosen based on indications from prior literature to understand what
made one learner more successful over another. The dependent outcome variable that was
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gathered was pertaining to the GPA of the virtual learner only during the 2020-2021 school year
based only on the terms they were enrolled as a virtual learner. Number of absences were taken
from the 2018-2019 school year as it was the most recent year in the student’s academic
experience that was not impacted by COVID-19. This continuous variable indicated the number
of partial or full days that they missed during that school year, excused or unexcused. The 20182019 school year was also used to collect students’ past GPA which was an indication of that
school year only. Each GPA was coded with the traditional whole number and two decimals. See
Table 2 for full description of the continuous variables.
Table 2
Descriptive Statistics of the Outcome and Continuous Predictor Variables.
Absences (18-19)
GPA.past (18-19)
GPA.VL (20-21)

M
20.61
3.05
2.43

SD
15.06
0.75
0.89

Min
0.10
0.90
0.17

Max
82.20
4.00
4.00

Range
82.10
3.10
3.83

Skew
1.52
-0.79
-0.47

Kurtosis
2.75
-0.12
-0.40

SE
0.89
0.04
0.05

Assumption Checks
The data was cleaned and prepared for analysis using Microsoft Excel. A preliminary
look at the data when checking the assumptions for a multiple linear regression indicated some
skewness. I identified the issue stemming from a large number of students who did not complete
enough work to gain credit for the term. If they did not gain credit, their GPA was recorded as a
zero and therefore caused issues with normality. For this reason, I removed any student whose
record indicated a zero GPA during their first term as a virtual learner. This left me with a
population sample of 288 students that has limited generalizability to the entire population
because of lack of random sampling. These 288 students were used in the multiple linear
regression to answer the quantitative research question.
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Using the statistical software RStudio, I began by checking the assumptions for a
multiple linear regression including linearity, normality, homoscedasticity, and multicollinearity.
Checking for linearity in the model, I examined the relationship first between the continuous
variables (Figure 5) where an approximately linear relationship was identified for past GPA,
absences in relation to GPA.VL. The fitted (predicted) and residual values (error) identified a
linear relationship in the diagnostic plots (Figure 6a.) between the GPA of the VLs and their
predictors.
Figure 5
Scatterplots Indicating Linear Relationships of the Continuous Predictor Variables.

Normality checks were done on the variables to meet this assumption. Although the
individual variables of past GPA and absences were skewed, multivariate normality checks
indicated that data met the assumption. The QQplot (Figure 6b.) shows that the data points
remain close to the regression line indicating a multivariate normality and a claim for a fairly
normal distribution of the data.
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Figure 6
Normality Plots.

Homoscedasticity is met when the standardized residuals are compared to the predicted
values. The Scale-Location plot (Figure 6c.) shows even distribution of the data with no
funneling effect to meet this assumption. An analysis of outliers indicated that all individuals
were within an acceptable Cook’s distance with the largest reading 0.04 (Figure 6d.). Any
Cook’s distance < 1 is acceptable in a multiple linear regression (Kim & Storer, 1996). The
tolerance level for these three predictors was in the mid-range at 0.779, 0.484, and 0.813
respectively with VIF statistics ranging from 1.197 to 2.065, well within the expected parameters
indicated by Vittinghoff et al. (2011) of less than 10 as acceptable (Table 3). Multicollinearity
was checked using a Pearson r correlation which can be examined in Table 4 and Figure 6.
Pearson r correlations assume that the variance of the residuals is constant when comparing all
predictor variables. All variables show acceptable levels of correlation less than .60 (see Table 4
for the full matrix; see Figure 7; Schober et al., 2018; Wu, 2021). There is an approximately
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normal distribution around zero for the unstandardized residuals as seen in Figure 8. Figure 9
indicates a fairly normal distribution of the standardized residuals which indicated that the data
showed promise. Finally, the residuals fall on the best line of fit (Figure 10) indicating that the
prediction line is a good fit for the data.
Table 3
Tolerance and VIF for Predictor Variables.
Grade
Sex
Race
GPA.past (18-19)
Absences (18-19)
FRL (19-20)
Parent

Tolerance
0.800
0.814
0.950
0.487
0.567
0.812
0.837

VIF
1.282
1.230
1.053
2.055
1.764
1.231
1.195

Table 4
Correlation Matrix Indicating the Relationship Between Variables for Multicollinearity.

Grade
Sex
Race
GPA.
past
Absent
FRL
Parent
GPA.
VL

Grade

Sex

Race

GPA.
past

--0.02
0.09
0.41***

--0.07
0.31***

--0.05

--

0.38**
0.03
0.01
0.15*

0.05
0.02
-0.10
0.04

-0.05
-0.13*
-0.03
0.10

-0.58***
0.21***
0.08
0.42***

Absent

FRL

-0.15*
--0.18** -0.35***
-0.19*** -0.22***

Parent

-0.06

GPA.
VL

--

Note: Significance levels * p < .05, ** p < .01, *** p < .001. GPA.past and Absent data is from
the 18-19 school year. FRL was retrieved from the 19-20 school year. Sex: male = 0, female = 1.
All other races/ethnicities = 0, White = 1.
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Figure 7
Correlation Matrix Shown in Dot Format.

Note: Blue= positive correlations. Red= negative correlations. Larger dots= larger correlations.
Figure 8
Variability of the Predicted Values by Unstandardized Residuals.
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Figure 9
Normality of the Standardized Residuals

Figure 10
Standardized Residual Along the Best Fit Line.

Regression Analysis
Results from the multiple regression, which examined the ability for race/ethnicity, sex,
FRL status, grade level, absences, past GPA, and number of parents/guardians in the home to
predict GPA.VL, suggest that the model accounts for a statistically significant variation in the
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outcome (F(7, 280) = 20.87, p < .001). The multiple correlation between the predicted and observed
outcomes suggest a medium correlation (R = .587). The predictor and outcome variables account
for 32.6% of the variance in GPA.VL (R2adj = .326).
The predictor variables of grade level, past GPA, and sex acted as statistically significant
predictors for GPA.VL. Individually, grade level was a statistically significant, positive predictor
of GPA.VL (b = 0.235, SE = 0.033, p = < .001). This predictor variable acts as a medium
predictor of the outcome using the standardized regression coefficient, which can be interpreted
along the same metric as the Pearson correlation as a measure of effect (β = 0.384, 95% CI [0.28,
0.49]).Past GPA was also a significant positive predictor of GPA.VL by itself (b = 0.774, SE =
0.082, p = < .001) and was medium to large in size (β = 0.655, 95% CI [0.518, 0.791]). Gender
was the third significant predictor of GPA.VL by itself (b = -0.277, SE = 0.097, p = < .01) and
was negative and small in size. (β = -0.152, 95% CI [-0.258, -0.047]). The semi-partial
correlations for these variables would account for 12% unique information accounted for in the
model for grade level, 21% of unique information for past GPA, and 2% for gender (r2 = 0.12,
0.21, 0.02). This indicates that a past GPA has more practical means of predicting GPA.VL than
any of the other predictor variables. Race/ethnicity, absences, FRL status, and number of
parents/guardians in the home did not exhibit individual significant predictability, however, their
addition to the linear model did improve the model adding additional shared variance when left
in (See Table 5 for full regression results).

Table 5
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Regression Results: Full Model with All Predictors

Intercept
Grade
Sex
Race
GPA.past (18-19)
Absences (18-19)
FRL (19-20)
Parent

Estimate

SE

-2.230
0.235
-0.277
0.141
0.774
0.004
-0.177
-0.059

0.524
0.033
0.097
0.100
0.082
0.004
0.098
0.100

95% CI
LL
UL
-3.261
-1.200
0.168
0.300
-0.468
-0.084
-0.050
0.343
0.616
0.940
-0.003
0.012
-0.369
0.001
-0.234
0.139

p value
>0.001***
>0.001***
0.005**
0.161
>0.001***
0.263
0.071
0.641

Note: Significance levels * p < .05, ** p < .01, *** p < .001. Male = 0, female = 1. All other
races/ethnicities = 0, White = 1.
The prediction of overall GPA.VL follows the linear equation as seen in (1):
𝑦 = -2.230 + .235(XGrade) - 0.277(XSex) + .141(XRace) + .774(XGPA,past) + .004(XAbsences)

(1)

- .177(XFRL) - .059(XParent)
Qualitative Findings
A qualitative approach was used to identify themes from interviews concerning students’
access to technology, digital literacy, attitude, motivation, and social connectedness while VL. In
the following sections, descriptions of interview participants are provided, followed by an
explanation of the codes that were identified and applied during the analysis process. Four
themes are then described, with significance statements and theme summaries provided. Lastly,
unique student perspectives are explored, based on each student’s demographics. Qualitative
findings are discussed in relation to the quantitative demographic predictors in order to
synthesize findings across the two data sources.
Demographics of Interviewees
Four students were identified out of the total sample of 288 students who could provide a
contextual perspective of their VL experience. Using the deidentified data, I looked at each
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student’s information and identified students who, on paper, could provide unique viewpoints on
their experience. According to the process that was approved by the IRB, I obtained identified
data from my advisor. I asked for the names of six different students to provide a fallback in case
one of the students declined to be interviewed. I was able to reach four of the six students who
were available to be interviewed for the qualitative portion of the study. I obtained consent for
each interview participant in according to their age and in accordance with the IRB procedures
previously described (see Appendix D). A more detailed description of each interview
participant is provided below.
Individual Student Descriptions
Student 1. The first student that I was able to interview is a female who is currently 18
years old. She was a junior when she was a virtual learner. She is in the category of any other
race/ethnicity besides White and her family did not qualify for FRL. This would indicate that she
is of middle or higher SES. She had a total of 38 days absent in the 2018-2019 school year and
had a cumulative GPA of 3.19 in that same school year. Both of her parents lived in the home
with her while she was a virtual learner. She obtained a GPA of 3.28 while virtual learning
which is higher than her past GPA. Student 1 indicated that she chose VL because she had a
compromised immune system. I chose this participant because it looked like, based on data from
each of the predictor variables, she could provide an interesting perspective, especially the fact
that she had previously been a good student and then her GPA improved during virtual learning.
Race/ethnicity had been identified in previous data as having a negative effect on academic
success, but this student was not consistent with that trend. The number of absences she accrued
would also indicate a possible negative affect on academic success, but she did not trend in this
direction.
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Student 2. The second student that I obtained parental consent and child assent from was
an eighth grader during VL. He is a White male and chose VL because he did not want to get
sick. His family qualified for FRL which would indicate that he is in the lower category of SES.
This student only missed six days during the 2018-2019 school year and was able to obtain a
GPA that year of 3.0. Two parents lived in the home with him while he was VL and during that
time, he obtained a GPA of 2.25. I chose this participant because he was in middle school first
and foremost. Grade level was a significant predictor of success while VL, and this student
stayed on trend with that data and was less successful while VL. His FRL status would indicate
lower SES and therefore lower academic achievement, as well.
Student 3. The third student that I interviewed was under the age of 18, so parental
consent and child assent was obtained prior to the interview. This student is a White female. Her
family did not qualify for FRL, so it is assumed that her family is of higher SES. She was in the
eleventh grade while virtual learning and was absent 29 days during the 2018-2019 school year.
Her past GPA was 2.93 from the 2018-2019 school year. Data indicated that she had two parents
living in the home with her while virtual learning. Her GPA while VL was 2.94, and she was
chosen because a stable, relatively high GPA was recorded in the past and during VL. Student 3
said that she chose VL because she lacked motivation to go to school. As a junior in high school
who had two parents at home and was of higher SES - all factors that increased model fit in the
linear regression – she would be predicted to be successful. One factor that did not align with the
prediction was her attendance, as 29 absences is above the mean number of absences (M =
20.61). In addition, her lack of motivation would trend negatively with prediction of success
which she did not follow.
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Student 4. The final student that I was able to interview was a White male. He was a
senior during his year as a virtual learner and is now 19 years of age, so informed consent was
obtained prior to the interview. His family’s qualification for FRL which put him in a lower SES
category. His 2018-2019 attendance records indicated 32 absences. His GPA during 2018-2019
was 2.15, and he had two parents in the home while virtual learning. His GPA during VL was a
2.34. He chose VL because he had a season-ending knee injury early in the football season. He
would need surgery and the recovery time (along with complications that he faced after surgery)
made VL learning a convenient option. He was chosen to be part of the qualitative interview
process because he was male and a senior while VL. His GPA was also interesting. While he
maintained similar GPAs, they were both on the low side which may have indicated low
motivation or that he was a struggling learner. True to the quantitative predictions pertaining to
grade level, he obtained a higher GPA while VL as a senior in high school. Past GPA did not
adequately predict this student rather his success was aligned with the qualitative factors of
motivation and attitude.
Coding of Themes
In this study, the four interviews were coded to facilitate identification of themes that
emerged. Four themes were identified and a description of each reflects how the qualitative
research questions were answered. The themes were identified in the aggregation process
through the coding of high-frequency words. The frequency table (Table 6) helped me identify
patterns while the significance statements identified common and unique perspectives. Four
themes were developed using the frequency table and significance statements.
Theme 1. Students had sufficient yet monotonous access to and use of technology
Theme 2. Students had changes in attitude and motivation toward school
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Theme 3. Students missed the classroom but adjusted to Edgenuity
Theme 4. Parental support supplemented or replaced school and social connections
Table 6
Frequency Table of Themes and Codes
Student 1

Student 2

Student 3

Student 4

Total

Theme 1
Edgenuity
technology
video

16
6
11

13
7
34

9
5
3

8
12
3
Total

46
30
51
127

Theme 2
homework
grades

6
10

20
22

18
1

15
4
Total

59
37
96

Theme 3
hands on instruction
question and answer process
classroom
college
teacher role

2
15
7
3
22

1
20
10
3
31

2
12
12
2
21

3
9
10
15
19
Total

8
56
39
23
93
219

Theme 4
hanging out
parents
friends

3
9
14

3
10
15

3
15
15

3
8
17
Total

12
42
61
115

Students had Sufficient Yet Monotonous Access to and Use of Technology. A theme
that developed throughout the interviews could be explained as, “I had access to technology, and
I used it all the time”. This theme had to do with the students’ application of technology in their
education which related to research questions 2b and 2c.
2b) What were the virtual learners’ personal experiences or perceptions of their access to
technology?
2c) What were the virtual learners’ personal experiences or perceptions of digital
literacy?
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Virtual learning relies on the use of technology and is essential to the asynchronous
environment. Similar responses by all four students indicated that there was a solid
understanding of how to use technology in general before they became a virtual learner and that
they also had sufficient access to technology while VL (see Table 7).
Table 7
Explanations of Technology Use Before and During the Pandemic

Pre-pandemic
Access to personal devices - phone,
tablet, and laptop

During the pandemic
Access to same personal devices, was
not issued school device.

Student 2

“I could go on any technology device
and do my homework or do any
learning I wanted”

Used the school-issued laptop to do his
schoolwork.

Student 3

Access to her phone before the
pandemic and used it occasionally to
help with her homework.

Used the school-issued laptop to do her
schoolwork.

Student 4

Had access to technology before the
pandemic but did not use it in the
classroom for schoolwork

Used the school-issued laptop to do his
schoolwork.

Student 1

Edgenuity and the Asynchronous Teacher. Despite the sufficient use and access to
technology, comments made by each student pointed toward a monotony in the asynchronous
environment and the seemingly never-ending videos for instruction. Reference to Edgenuity was
coded 46 times within this theme, and it pertained to each student’s interaction with the
asynchronous environment that became their teacher. It could be characterized with this
statement: “Edgenuity used videos to teach the material whether I liked it or not.” These videos
included the lecture for each lesson. There were mixed feelings concerning Edgenuity in general
and also mixed feelings about their asynchronous teachers. Despite their struggles, each student
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stuck with VL for the full school year. Table 8 provides explanations from each student on their
likes and dislikes of the program.
Table 8
Individual Explanations of Likes and Dislikes of Edgenuity.

Student 1

Likes
“It told you how much percentage you
had left of the class and how much
you would have to have done for the
day”

Dislikes
Indicated that the videos were hard for
her to follow because she had a shorter
attention span.

Student 2

“There wasn't really anything that bad
“I liked how everything was on
videos, and it wasn't just like, a bunch about it because everything was on
of writing everywhere. It was just with video”
the person talking to you and they just
told you everything that you had to do
for the assignment”

Student 3

“I personally liked it…it was easier to
do it online”

Indicated that it was hard to figure out
the first couple of weeks

Student 4

“You didn’t have a teacher, you had
the videos. They showed you step by
step how to do things or what they
talked about. So that definitely helped
me”

“Definitely time consuming… You
couldn’t just rush through it”

Changes in Attitude and Motivation Toward School. Each student was asked about
different aspects of their education before and during VL and their perspectives on how their
attitude and motivation changed. A singular explanation of this theme could be: “My attitude and
motivation toward school before and after the pandemic changed, sometimes for the better,
sometimes worse, because of VL.” There were several commonalities within this theme that
emerged pertaining to these two integral aspects of successful VL (see Table 9). Research
questions 2d and 2e directed asked questions pertaining to this theme.
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2d) What were the virtual learners’ personal experiences or perceptions of attitude while
virtual learning?
2e) What were the virtual learners’ personal experiences or perceptions of motivation
while virtual learning?
What became evident with each of the students I interviewed was that they chose VL because
they did not have a great attitude toward school and were not always motivated to go to school
for a variety of reasons. When a new platform to be educated in emerged, each student took the
opportunity. This would align with current research stating when students are able to interact
with the content in new and interesting ways, including virtually, their attitude and motivation
levels are sustained or even improved (Bernard & Rubalcava, 2000; Topcu & Ubuz, 2008).
The group of students that I interviewed showed more success in older grade levels,
which also extended to the whole sample population. Students 1, 3 and 4 were either in eleventh
or twelfth grade as virtual learners and their GPA either went up or stayed nearly the same. But
Student 2, despite his generally positive attitude toward VL and his motivation to do well, did
worse as a virtual learner.
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Table 9
Explanations of Attitude and Motivation Before and During VL.

Student 1

Attitude toward school
Developed anxiety when she got to high
school and made herself physically sick
which led to absences and a bad attitude
toward school.
VL helped control the anxiety and her
attitude toward school improved while VL.

Motivation to do well
Her parents motivated her to do
well, and she received money prior
to VL for good grades. She also
wants to go to college, so she is
motivated to get good grades so she
can get scholarships.

Student 2

“I didn't really want to do it. It wasn't really When asked what motivated him to
that comfortable to do it. I didn't really pay do well, he said his parents and his
desire to go to college someday.
attention a lot.” His attitude improved
during VL because he had freedom to sleep
in and do schoolwork whenever he wanted.

Student 3

“I didn't really ever want to go to school. I
didn't have any motivation to go just
because it was taking away from my
everyday life.” Her attitude toward school
varied while VL.

She said some days she was more
motivated to do her work than others
and it took a lot of persuasion from
her parents to get her work done.
She thought about coming back to
school second semester but decided
not to in the end.

Student 4

When asked if he was the type of kid to
like school: “I was not. I did not like
getting up in the mornings and coming to
school all the time and sitting through
classes.” He stated that VL improved his
attitude toward school.

When asked what motivated him to
do well, he said he wanted to be
successful in life. He said he was
self-motivated, but his dad was a
motivator for him, too.

Homework and Grades. Students mentioned their motivation to do homework a total of
59 times and their attitude toward grades 37 times across the four interviews. Recognizing the
emphasis that was placed on them in the interview process was key to understanding some
aspects of attitude and motivation. While each of these students struggled with motivation to do
homework both before and during VL, the importance of getting it done in order to maintain
their grades was apparent. Each student had a different system of getting their homework done
and Students 1 and 3 (both females) tried to maintain a schedule similar to the school day in
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order to stay on track. Students 2 and 4 (both males) indicated that they would need some
encouragement to get their work done and did not have a schedule that they followed.
The variety of GPAs that each student achieved both before and during the pandemic
would have led me to the conclusion that grades were more important to some students than
others. However, three of the four students, regardless of their GPA or past academic
achievement, said that their grades motivated them while virtual learning because they wanted to
go to college. Each of the three students who talked about college said they knew good grades
would help them get into college.
Students Missed the Classroom but Adjusted to Edgenuity. Throughout the semistructured interviews, students answered questions pertaining to their perspectives on classroom
instruction compared to how they learned through Edgenuity. In a statement to signify their
perspective on instruction, this generalization could be made: “The way that I was taught using
Edgenuity was not the same as in the classroom and there was no live teacher to ask questions
when needed, but I adjusted to it.” This theme developed out of research question 2f.
2g) What other educational or personal practices or perceptions did the virtual learners
experience that may have helped contribute to their success?
Adjustment to Instructional Changes. Each student was able to indicate some of the
things that they noticed were different between the classroom before the pandemic after
experiencing a year of VL. The idea of hands-on instruction appeared in all four interviews and
the fact that the live teacher was preferred to the asynchronous teacher in the videos. See Table
10 for complete explanations by each student.
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Table 10
Explanations of Instructional Adjustments Made During the Pandemic.
Pre-pandemic instruction
“I feel like I learned better hands-on
because I can benefit from that way
compared to just looking at the screen
all day”

Adjustments during the pandemic
When referring to the videos, “They
took forever to explain something and
then it’d be like a 10-minute or 20minute video and then you’d have to
watch even more videos after that to get
the entire lesson…”

Student 2

“In school, you get to do hands-on
stuff… You get more help…”

“In Edgenuity, it was just, you had to
watch the video to get everything, and it
was just sometimes complicated”

Student 3

“… hands-on is definitely more
effective. Like for me, especially my
freshman and sophomore year, is just
how I learned better.”

“… you didn’t have a teacher to help
you at all, so you kind of just have to, I
mean, look up different things”

Student 4

“My favorite part about being in the
classroom was they could be hands on
with you and explain it face-to-face…
I would say the real-life teacher is
definitely more helpful than virtual”

When referring to the videos, “They can
tell you, but you have to figure it out
yourself”

Student 1

The Teacher’s Role in Answering Questions. All four students indicated at some point
in their interview that they missed the classroom and the live teacher and that the live teacher
was much more helpful than the asynchronous video teachers. The teacher’s role was mentioned
93 times in all four interviews either in respect to what face-to-face teacher’s role was or what
the role of their asynchronous teacher was. An important part of school is being able to ask
questions and receive answers from your teacher and it was coded 56 times throughout the four
interviews. The asynchronous environment of Edgenuity did not allow students to ask questions
and the opportunities to ask their classroom teachers questions were limited depending on if they
were at the middle school or high school.
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Parental Support Supplemented or Replaced School and Social Connections. Across
all four interviews, each student expressed concerns surrounding the lack of social
connectedness. All four students signified that parental support replaced some of the connections
that they would typically have from school, like that of their teachers and friends. A general
statement concerning their home and social life could be, “Before the pandemic, I could go to
school with my teachers and friends and go out and do things after school, too. When the
pandemic hit, I relied on my parents for more support.” This theme emerged out the research
questions 2a and 2f.
2a) What were the virtual learners’ personal experiences or perceptions of support at
home?
2f) How did the virtual learners stay socially connected to their classmates and teachers,
and what were their personal experiences or perceptions of social connectedness?
It became evident that all four students that I interviewed supplemented the social
connections that they had with their classmates or friends for prior to VL with their parents
during the pandemic. Parents also replaced the interactions that they had with teachers in most
cases, too. There were two parents in the home in all four interviews, so while I do not have the
qualitative perspective of a student who did not have two parents at home, evidence still points to
parental support as a key to success while VL (Borup et al., 2019; Rice, 2006). The natural shift
to parental support was a positive and necessary experience for each student. If they had not had
supportive parents, the support that they previously received from the school was not there and
their success may have been limited.
Unique Perspectives
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Part of the qualitative analysis includes identifying unique perspectives within the general
context of the interviews. I chose each participant specifically because the quantitative data
presented something that made them stand out among the rest, so it is key to identify each
student’s unique significant statements that were made in addition to the context that the
quantitative data established. In relation to the themes that developed, each student revealed a
unique perspective or experience.
Student 1. What stood out about the interview with Student 1 was that she was the only
student who chose to do VL because they had a compromised immune system. While her health
played a large role in the decision to stay home, she identified anxiety as a key factor as well.
Then I’d get, like, really nervous at the start of a new term or new year or something
where I'd make myself, like, physically sick. There'll be, like, no like purpose, but I
couldn't help it… My anxiety was so bad.
She stated that VL helped to lessen her anxiety and now that she is back in school full time, her
anxiety has not really resurfaced like it did before. Also unique to her experience was the fact
that Student 1 did not get a school-issued computer like most of the other virtual learners. They
were not available at the start of the year, and even though she was promised one when they
became available, no one contacted her to get one. Student 1 stated some negative feelings
toward her VL experience that none of the other interviewees did. She had an overall negative
experience and her attitude toward Edgenuity was negative, as well. While her motivation to
succeed in school would predict her to be a good candidate for VL and in the same respect do
well, she stated that she would not choose it again.
Student 2. Student 2 felt that VL made him have a better attitude toward school. His
reasons for the change in attitude dealt with wanting to spend more time at home.
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I didn't have to wake up as early to do the homework because I was at home. It was only
where I had to get it done that day, but it wasn't like I had to get up early in the morning
and do it like you have to do in real life school.
Student 2 was motivated to do well in school prior to the pandemic and during it, too. He said
that even though he did not want to be at school, he still tried hard because he knew that colleges
would accept students with good grades. When he struggled with his homework while VL, he
knew that he could contact his teachers for help and stated that he did sometimes. “You could get
a hold of your teachers whenever you were ready” but it was not often that he needed their help.
Unique to Student 2 was the fact that he did not go and hang out with his friends like the other
three interviewees did. This was partially because he was too young to drive, but also attributable
to the fact that he did not want to get sick. The final unique factor for this student was that he
was the only one of the four whose GPA.VL went down, which would be predicted because of
his age and FRL status but not because of his gender.
Student 3. Student 3 revealed a unique perspective that contributed to my understanding
of VL in a significant way. She compared VL to the experience of having a substitute teacher all
year long. This analogy made a lot of sense to me because I can relate to the struggle that
students feel when their actual teacher is gone. It is just not the same. She said that the teachers
in the Edgenuity videos were knowledgeable, but the actual teacher knew more about what they
were learning and could answer questions. She thought that her entire year of VL was spent with
a teacher who did not know what was going on. In the face-to-face classroom, Student 3 said she
was the type to raise her hand to answer questions and was a very good leader. This was unique
to the interviewees but also contrary to her attitude toward school, stating “I didn’t want to be [at
school] at all.” Student who have a negative attitude toward school usually are not classroom
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leaders, but because she was motivated by VL, she was predicted to do well and did. Finally,
Student 3 was the only student who went to campus every day for a choir class. She participated
in extra curriculars outside of school, so in-person choir was required. When asked how she
stayed socially connected, she stated that she would have been much more apt to return to faceto-face learning if she was not in choir as that is where she maintained her social connections.
Student 4. Student 4 was the only student I interviewed who was a senior while VL. At
the time of the interview, he was living on his own in an apartment and going to a technical
college. His perspective on VL was unique in multiple ways. He was the only student who was
an athlete while VL. When he had a season ending knee injury early on in the season, he opted to
do VL because he would need time to heal, and it would be difficult to get around the school on
crutches. Additionally, he had the lowest GPA of all four that I interviewed. But Student 4
managed to maintain his GPA enough to get into college and even get a scholarship. He was
extremely motivated to be successful prior to virtual learning because of a promising athletic
career, but after his injury, he maintained his motivation as a virtual learner and his focus
switched to having a successful career. He was the only student to talk about being selfmotivated which aligns with current research on how age or grade level can help predict success
as a virtual learner. Student 4 said his attitude toward school improved because of VL, but that
he would not choose to do it again if he had the chance. He said he would much rather be in the
classroom with his friends and teammates.
Sequential Combination of the Data
The quantitative data informed some of the decisions that were made concerning the
qualitative analysis, and distinctions were made in the analysis that required the combination of
both methods. The quantitative findings included the following as statistically significant
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predictors of success while VL: grade level, past GPA, and sex. Based on the quantitative
findings, new conclusions can be made in accordance with the results of the qualitative
interviews.
Grade level held true in the combination of the findings as the three upper classmen’s
GPA was either maintained or increased as virtual learners. When looking at the GPAs of the
students based on a four-point scale, the results show that the model predicted that their GPAs
would increase as virtual learners as their grade level increased, which they did. The model
predicted that being female would result in a lower GPA.VL. However, both females in the
qualitative sample either increased or maintained their GPA. The quantitative variables of
race/ethnicity, absences, FRL status, and number of parents/guardians in the home did not show
significance in the regression model individually but contributed to a significant model fit
overall. There were some overlapping conclusions that were made with the remaining qualitative
variables in that respect, as well.
Each student who was interviewed stated that having both parents at home kept them
motivated as virtual learners and that they would not have been as successful without their help.
The quality of their interactions based on the significance statements that pertained to their
parents contributed to their success in a way that the multiple regression model did not identify.
Identifying that the parent/guardian variable did not have a significant contribution to the model
individually was an important realization when interpreting the overall experience of the virtual
learners. Two of the four interviewees were males who were predicted to do slightly better than
females as virtual learners, but this was only true for one the males and both females did better,
not worse. In relation to the number of absences that each student accrued, the three upper
classmen all had absences higher than the mean, but they all did better as virtual learners which
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would go against prior research in that area. The student who only had six absences was the only
one to have a lower GPA.VL.
The inclusive combination of the prior research and results of both methodologies
commanded a more in-depth discussion in chapter five. Chapter 5 is written in manuscript form
and the intention is to try to publish it in its current form. It is written to meet the publication
qualifications of the National Association of Secondary School Principals (NASSP) Bulletin.
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Chapter 5
Abstract
The COVID-19 pandemic created a unique opportunity for educators to better understand
secondary virtual learners and how the pandemic affected their academic achievement. Using a
mixed methods case study, archival data was gathered for the quantitative analysis to determine
achievement while virtual learning (N = 288) using seven predictor variables in a multiple linear
regression. Qualitative interviews were also conducted to gauge student perceptions on their
access to technology, digital literacy, attitude, motivation, and social connectedness prior to,
during, and post-virtual learning.
Keywords
virtual learning, COVID-19, academic achievement, technology
Background of the Problem
The COVID-19 pandemic caused a world-wide health crisis that turned the educational
system upside down in 2020 (Listings of WHO's response to COVID-19, 2020). That year,
schools around the world sent students home for the day, not realizing they would not be able to
welcome them back for the rest of the school year. Instead, they would need to start preparing for
the transition to virtual learning (Bentata, 2020). Virtual learning (VL) became the way for
students to be educated in a majority of schools across the world because of the COVID-19
pandemic. This was a response to the school closures that created an educational crisis which has
been referred to as emergency response teaching (Rodríguez-Muñiz et al., 2021). Emergency
response teaching (ERT) is “a temporary shift of instructional delivery to an alternate delivery
mode due to crisis circumstances” (Hodges et al., 2020, p. 7). Teaching in a VL environment in
an emergency situation was an experience that was new to many students, parents, teachers, and
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administrators. It replaced face-to-face learning for the remainder of the 2019-2020 school year.
At that time, schools in more than 150 countries worldwide including the U.S. closed their doors
for the remainder of the year (Avanesian et al., 2021; Langlois et al., 2020; Lassoued et al., 2020;
Lawrence & Fakuade, 2021; Noor et al., 2020; Rizvi & Nabi, 2021; Rodríguez-Muñiz et al.,
2021). Students were removed from classrooms and put into a VL environment not out of choice,
but out of necessity.
School officials were then faced with the difficult decision on how students would finish
out the 2019-2020 school year. The choice that was made in the current school district during
ERT had limited research-based justifications but directly influenced students’ academic
achievement. According to the U.S. Census Bureau (2021), four million parents indicated that
their children were removed from the classroom and moved to a form of remote learning that
utilized an online resource. Separately, seven million parents indicated that remote learning for
their child(ren) still required paper materials to be sent home because of lack of technology
(Hanson, 2021). In fact, out of the 50 million students who were sent home because of COVID19 school closures, approximately nine million did not have access to a technological device or
to the internet (Hanson, 2021). This digital divide made it very difficult for schools to provide
students with an adequate education (Hung & Wati, 2020). The fact that there was very little
current research to provide educators with information pertaining to which method of teaching
would be most successful during a pandemic also hindered the decision-making process (Suleri,
2020). Parents and guardians grew increasingly worried about their child’s education, wondering
if they would be able to provide the help that they needed or if their child would fall behind
academically at the mercy of ERT and VL (Hanson, 2021).
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Schools knew that some form of VL had to replace face-to-face learning in the ERT
environment, and the VL platforms that were selected by school districts to educate their
students in the 2020-2021 school year were chose for a variety of reasons (Bernardo & Duarte,
2020; Buschelman, 2020; Lassoued et al., 2020; Suleri, 2020). Each school took an inventory of
their available resources and made difficult decisions about how to move forward with learning.
In retrospect, understanding what had been developed already and established in the research for
the creation and implementation of VL was important to this study and the analysis of academic
achievement.
Therefore, the purpose of the current mixed methods case study was to begin exploring
the quantitative and qualitative data to understand VL, how it was implemented, and how
successful students were while VL based on the instructional decisions that were made. The
following research questions guided this study:
1. Quantitative: To what extent and in what ways do race/ethnicity, sex, free and reduced lunch
(FRL) status, grade level, absences, past GPA, and number of parents/guardians in the home
predict grade point average in the asynchronous environment for grades eight through 12 during
the pandemic?
2. Qualitative: What were the educational practices or aspects of technology, digital literacy,
attitude, motivation, or social connectedness of eight through twelfth graders that helped them
experience success while virtual learning during the pandemic?
Review of Literature
Despite its basic framework, the educational system has taken on an evolving structure
over the past 200 years, utilizing a variety of educational methods to reach learners across time
and place. While VL may seem fairly new and innovative (Banas & Emory, 1998; Tracey &
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Richey, 2005), the history of this form of education spans three centuries (Casey, 2008).
Although earlier forms of distance learning focused on utilizing resources and technologies of
their time (e.g. radio and television), the connection between education and digital resources has
helped speed up the evolution of distance learning and has turned it into the VL that is known
today (Banas & Emory,1998; Larreamendy-Joerns & Leinhardt, 2006).
Conceptual Virtual Learning Framework
The research-based components of successful VL environments include strong pedagogy,
instructional design, and professional development for instructors (see Figure 1). Using researchbased methods when implementing VL also includes choosing the environment in which it will
be hosted. Synchronous courses remove the face-to-face component and replace it with the
virtual component, but much else remains the same (Chen et al., 2005). Asynchronous courses
remove live interactions between students and teachers and replaces them with a course that
contains freedom of time, place, and space when learning (Tallent-Runnels et al., 2006). Blended
or hybrid courses are a combination of face-to-face, synchronous, and asynchronous learning and
can provide a sound conceptual framework for this type of learning (Ascough, 2002; Vaughn et
al., 2013). All three environments have been cited in research as having their own unique
advantages and disadvantages (Hill et al., 2009), but the choice for what was best for the current
district was dictated by the pandemic.
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Figure 1 Conceptual Model of a VL Environment.

Environment
* Synchronous
* Asynchronous
* Blended or hybrid

Pedagogy
*Active construct of knowledge
* Technology
* Collaborative learning
communities

Conceptual Model: Researchbased Considerations
Instructional Design
* Student-student interaction
* Student-teacher interaction
* Student-content interaction

Professional Development
* Technology training
* Course design training
* Training on teaching practices

Considering sound pedagogical practice when developing a VL environment should
focus on established course design utilizing technology, collaborative learning and learning
communities, engagement, relevant content and objectives, measurable outcomes, and evaluation
techniques (Bernard et al., 2004; Tam, 2000). These are educational practices and instructional
strategies that are important to VL environments and help students achieve an active construct of
knowledge (Lynch, 2002). Specifically, creating an environment where students can interact with
their classmates can increase motivation, desire to learn, and achievement (Borokhovski et al.,
2012, Cebi & Güyer, 2020; Moore, 1989). In addition, when the student is able to interact with
their teacher, they maintain the same sense of support that a face-to-face environment creates.
Finally, when students are able to interact with the content in new and interesting ways, their
attitude and motivation levels are sustained or even improved (Bernard & Rubalcava, 2000).
While interaction may be key to a successful learning environment, it was difficult to create
these opportunities during the pandemic.

104
In theory, professional development for teachers is necessary for successful
implementation of a VL environment and this has been documented in past research (Macdonald
& Poniatowska, 2011; Mupinga, 2005; Oliver et al., 2009; Phelps & Dimitrios, 2020; Wong et
al., 2021). When asked about their educational experiences during the pandemic, teachers cited
mixed feelings about teaching in the VL environment (Walker & Koralesky, 2021). In one study,
they cited the need for more training regardless of their perceptions of success (Rodríguez-Muñiz
et al., 2021). Teachers that have had time to learn about facilitating a VL environment, have been
trained on course design, and who have been instructed on best teaching practices have seen
more success in this environment than those who have not received professional development
(Rodríguez-Muñiz et al., 2021).
Contextual Virtual Learning Framework
Virtual learning during the pandemic looked different than what researchers had
recommended prior to the pandemic. The current district was not immune to implementation
problems that many schools faced. Ultimately, the asynchronous, online environment called
Edgenuity was chosen as the platform that would be used to educate virtual learners during the
2020-2021 school year (https://www.edgenuity.com/online-courses/). The decision to use
Edgenuity was based on the amount of time that teachers would have for professional
development and ease of implementation. A lesser amount of consideration was placed on
educational practices like instructional design, but Edgenuity is a program that does offer content
aligned standards and established features that had been proven to be effective outside of the
pandemic.
The turn-around for the initial implementation of Edgenuity for the 2020-2021 school
year was quick. There was little time to train either group on how to be a teacher or learner in
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this emergency situation, and very little professional development was provided for staff prior to
the 2020-2021 school year. Figure 2 explains a comparison of the current district and how VL
was implemented in relation to the conceptual model from Figure 1.
Figure 2
Contextual Framework for the Current District

Environment
* Asynchronous
- least amount of contact between
student and district staff
- zero interaction with virtual teacher

Pedagogy
* Decisions made by Edgenuity
- no control over insturctional design

Contextual Model: Rural,
midwestern school district in
South Dakota
Instructional Design
* Student-student interaction - none
* Student-teacher interaction limited
* Student-content interaction - heavy

Professional Development
* Technology training - limited
* Course design training - none
* Training on teaching practices none

When comparing the two models, it was apparent that the contextual framework was very
different than the conceptual framework. The choice to use Edgenuity in the current district was
based on its availability in the short term. However, these decisions were driven by very different
circumstances than normal implementation of a virtual environment. More emphasis was placed
on keeping students safe while still providing an education. The amount of time that was
available and ease of implementation were also important factors. However, these decisions were
infrequently cited in pre-pandemic research as a conceptual framework that would help students
achieve academic success. Districts who are able to take their time when implementing VL and
are free to choose research-based practices are likely to have better results (U.S. Department of

106
Education, 2010). The current study may help support those districts by identifying factors
related to students’ success in VL.
Methodology
The current study employed a sequential, mixed methods research design including
correlational quantitative data and a qualitative case study. The first phase of the study employed
a quantitative analysis using a compiled archival dataset to create a multiple linear regression
that analyzed students’ GPA while VL during the 2020-2021 school year. The archival data was
collected from the district’s data management system, Infinite Campus. The correlational
quantitative portion involved analyzing virtual learners in the current school district during the
2020-2021 school year. It was chosen in order to determine which variables contribute the most
shared variance to explain GPA while VL. The second phase of the research included a
qualitative case study which was bounded by the constraints of the 2020-2021 school year and
the current district. The case study method was chosen because it was the best approach to
provide an in-depth understanding of the case (Creswell & Poth, 2018).
Using multiple sources of information to develop the bounded system surrounding the
case was an important step in the process (Creswell & Poth, 2018). Therefore, I analyzed the
guidelines that the district provided within the VL contract that families had to sign before
beginning. This contract defined the parameters for VL stating district expectations for
instruction and completion of Edgenuity classes. My own observations of VL in the current
school district gave me great insight and helped me form an understanding of the case. By
utilizing the information gathered in this mixed methods case study, I hope to fill a gap in the
research by including information concerning what factors contributed to the academic
achievement of virtual learners during the pandemic.
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There were seven variables that were identified in past research as factors that could
contribute to academic achievement in a VL environment. They included a combination of
educational and demographic archival data including race/ethnicity, sex, free and reduced lunch
(FRL) status, grade level, absences, past GPA, and number of parents/guardians in the home.
Predictor variables were added to the linear regression model to test the relationship between
them and students’ GPA as a virtual learner (GPA.VL).
Description of the Bounded Case
The case study of this Midwestern U.S. school district was bounded by the 2020-2021
school year when students were VL because of the pandemic. Multiple sources of information
were reviewed in the analysis including district criteria, the online educational platform
Edgenuity, my personal observations of the program as it was happening, and demographic data
from Infinite Campus. After obtaining district consent, IRB approval, and informed consent from
the individuals, I also gathered information during four student interviews. These interviews
were conducted in person but off-campus to help limit the influence of my position within the
school as an administrator. The interview consisted of 19 questions that were generated to help
answer the qualitative research question. The open-ended questions were written in a way that
would allow students to share their unique perspectives on their use of and aptitude for
technology, their attitude toward school, what motivated them to be successful, and how they
stayed socially connected to their classmates and friends before, during, and after the pandemic.
The semi-structured nature of the interview allowed them to paint a complete picture of their VL
story which took between 30 – 45 minutes.
Students in the current district were able to choose the asynchronous VL option based on
their own set of personal circumstances during the 2020-2021 school year. What students and
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families knew about VL was assumed to be limited because there had been no previous
precedent set in this district that gave them the option in the past. The district provided students
who chose the VL option with a computer when available, but those students who were face-toface learning were prioritized. The middle school virtual learners had more opportunities to
connect with their teacher through a weekly video chat. The high school students, however, were
encouraged to email the one teacher who was in charge of keeping track of all of their progress.
Students were encouraged to spend approximately five hours a day on the Edgenuity program in
order to maintain progress. If students fell behind, either a teacher or administrator would try to
contact the family to check in.
Population of Focus
The population of focus in this mixed methods analysis was a group of students who
chose the VL option in the 2020-2021 school year. This school had a total student body of 4,477
students during that year. There were 667 students throughout grades K-12 choose the virtual
option to begin the 2020-2021 school year (15% of the total student body). Of the total number
of students, approximately 43% of them were secondary students available for this study.
Data Collection
Data was cleaned and de-identified from the total sample for the quantitative phase of the
study. Any student who was in grades eight through 12 in the 2020-2021 school year and was a
virtual learner for at least one full term was part of the preliminary sample. Archival data from
the 2018-2019 school year was also utilized. Students who only completed a partial term because
they had transferred to a different enrollment center during their time as a virtual learner were
excluded along with any student who received a zero GPA during their first term as a virtual
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learner. This was done to correct issues with skewness and normality of the sample. At the
conclusion of the sampling procedure, I was left with 288 students (N = 288).
The qualitative process of gathering data for this study included interviewing four
students who were extracted from the quantitative sample using a purposive sampling technique.
These students were chosen based on the archival demographic data and their GPA.VL. Students
whose past GPA and GPA.VL was indicative of the quantitative results were given special
consideration.
Data Collection
Quantitative. Seven predictor variables were utilized to predict the success of VL. Some
information was extracted from the 2018-2019 school year, including each student’s past GPA
and the number of absences they accrued. Information pertaining to the student’s race/ethnicity,
sex, FRL status, grade level, and number of parents/guardians in the home reflected current
registration information that is updated by parents at the beginning of each school year and was
extracted from 2021-2022 school year data. For the quantitative analysis, each student’s
information was parent/guardian reported utilizing registration forms that were updated yearly.
The dependent outcome variable that was gathered was pertaining to the GPA of the
virtual learner (Table 1). Each predictor variable was chosen based on indications from prior
literature to understand what made one learner successful over another. The predominant
race/ethnicity in this study was White (N = 212). Students who belonged to the group containing
any other race/ethnicity were put into one category in order to maintain anonymity (Native
American = 12, Black = 3, Asian = 15, Hispanic = 13, two races = 12). Individual students may
have been easily identifiable with such a small sub-group where the population sample was
predominantly White. It included 115 males and 173 females. Information pertaining to the
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student’s socioeconomic status was gathered based on data from the government program for
Free and Reduced Lunch (FRL; Nicholson et al., 2014). According to Ensminger et al. (2000)
students who did not qualify for FRL are typically of a higher socioeconomic group (p. 408).
These numbers indicate a sub-sample of virtual learners in the current district who are of higher
socioeconomic status (Did not qualify = 175; Qualified for FRL = 113). Grade level included 53
eighth graders, 51 ninth graders, 36 tenth graders, 78 eleventh graders, and 70 twelfth graders.
The sample also included 114 students who had one parent/guardian in the home and 174 with
two.
Table 1 provides descriptive information for the primary outcome variable (GPA.VL) and
the two continuous predictor variables, absences, and GPA prior to VL. Absences included both
excused and unexcused absences accrued during the 2018-2019 school year because it was the
most recent year that was not impacted by COVID-19. The 2018-2019 school year was also used
to compute students’ past GPA. Each GPA was coded with the traditional whole number and two
decimals based on a four-point scale (See Table 1 for descriptive statistics). There was a
noticeable drop in GPA from the 2018-2019 school year to the GPA that was collected while
students were VL. This indicates lower academic achievement while VL during the COVID-19
pandemic.
Table 1
Descriptive statistics of the outcome and continuous predictor variables.
Absences (18-19)
GPA.past (18-19)
GPA.VL (20-21)

M
20.61
3.05
2.43

SD
15.06
0.75
0.89

Min
0.10
0.90
0.17

Max
82.20
4.00
4.00

Range
82.10
3.10
3.83

Skew
1.52
-0.79
-0.47

Kurtosis
2.75
-0.12
-0.40

SE
0.89
0.04
0.05
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Qualitative. The interview data for this study was collected via the Voice Memos app on
my personal iPad with a secondary iPad used as a back-up recording. I audio recorded the
interviews and the used the transcription software application called Otter. This program utilizes
text-to-speech technology to transcribe the conversation between the researcher and subject from
the Voice Memo file. Transcription through the Otter application then allowed me to search for
reoccurring themes between each interview.
Table 2
Qualitative Demographics: Per student description of the demographic criteria
Quantitative Variables
Grade
Sex
Race/ethnicity
GPA.past (18-19)
Absences (18-19)
FRL (19-20)
Parent
GPA.VL
Qualitative Variables
Access to Technology
Digital Literacy
Pre-pandemic Attitude
Self-Motivation
Social Connectedness

Student 1

Student 2

Student 3

Student 4

11
Female
Other
3.19
38
DNQ
Two
3.28*

8
Male
White
3.00
6
Qualified
Two
2.25

11
Female
White
2.94
29
DNQ
Two
2.93*

12
Male
White
2.15
32
Qualified
Two
2.34*

Full
Positive
Negative
Low
Fair

Full
Positive
Negative
Low
Fair

Full
Positive
Negative
Low
Fair

Full
Positive
Positive
Moderate
Fair

Note: FRL = free and reduced lunch. DNQ = did not qualify for FRL. * indicates a student
whose GPA.VL stayed nearly the same or rose.
Results
Assumption Checks. Inspection of the scatterplots revealed a linear relationship for past
GPA and absences in relation to GPA.VL (Figure 3). Multivariate normality checks indicated
that the data points remained relatively close to the regression line. However, there was a
normality issue that stemmed from a large number of students who earned a zero GPA in their
first term of VL, so in order to achieve homoscedasticity, 111 students were removed from the
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original dataset. Multicollinearity was confirmed by checking the Variance Inflation Factors
(VIF) which were all less than 2.065. According to current research (Daoud, 2017; Vittinghoff,
2011), VIF statistics less than 10 are acceptable.
Figure 3
Scatterplots Indicating Linear Relationships of the Continuous Predictor Variables.

Quantitative Findings. Results from the multiple linear regression, which examined the
ability for race/ethnicity, sex, FRL status, grade level, absences, past GPA, and the number of
parents/guardians in the home to predict GPA.VL, indicate that the model accounted for a
statistically significant variation in the outcome (F(7, 280) = 20.99, p < .001) and a good fit of the
standardized residuals along the best fit regression line (Figure 4). The multiple correlation
between the predicted and observed outcomes suggest a medium effect (R = .587). The full
model accounts for 32.6% of the variance in GPA while VL (R2adj = .326).
The predictor variables of grade level, past GPA, and sex acted as statistically significant
predictors for GPA.VL. Individually, grade level was a statistically significant, positive predictor
of GPA.VL (b = 0.235, SE = 0.033, p = < .001). This variable acts as a medium predictor of the
outcome using the standardized regression coefficient, which can be interpreted along the same
metric as the Pearson correlation as a measure of effect (β = 0.384, 95% CI [0.28, 0.49]). Past
GPA was also a significant positive predictor of GPA.VL by itself (b = 0.774, SE = 0.082, p = <
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.001), and was medium to large in size (β = 0.655, 95% CI[0.518, 0.791]). The slope for
GPA.VL can be interpreted as the predicted change for every one unit increase on past GPA (b =
0.774) and grade level (b = 0.235).
Figure 4
Standardized Residual Along the Best Fit Line.

Sex was the third significant predictor of GPA.VL by itself (b = -0.277, SE = 0.097, p = <
.01) and was negative and small in size indicating males would have higher GPA than female (β
= -0.152, 95% CI [-0.258, -0.047]). The semi-partial correlations for these variables would
account for 12% unique information for grade level, 21% for past GPA, and 2% for sex (r2 =
0.12, 0.21, 0.02). Therefore, past GPA has more practical means of predicting GPA.VL than any
of the other predictor variables. Race/ethnicity, absences, FRL status, and number of
parents/guardians in the home did not exhibit individual significant predictability, however, their
addition to the linear model did improve the model adding additional shared variance when left
in.
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Table 3
Regression Results: Full Model with All Predictors

Intercept
Grade
Sex
Race
GPA.past (18-19)
Absences (18-19)
FRL (19-20)
Parent

Estimate

SE

-2.230
0.235
-0.277
0.141
0.774
0.004
-0.177
-0.059

0.501
0.033
0.097
0.100
0.082
0.004
0.098
0.100

95% CI
LL
UL
-3.261
-1.200
0.168
0.300
-0.468
-0.084
-0.050
0.338
0.616
0.940
-0.003
0.012
-0.369
0.001
-0.234
0.139

p value
>0.001***
>0.001***
0.005**
0.161
>0.001***
0.263
0.071
0.641

Note: Significance levels * p < .05, ** p < .01, *** p < .001. Male = 0, female = 1. All other
races/ethnicities = 0, White = 1.
Qualitative Findings. The qualitative phase was used to find themes concerning a
student’s access to technology, digital literacy, attitude and motivation, and social connectedness
while VL. These variables and a breakdown of the quantitative variable for each student are
described in Table 2. This part of the study became as equally important as analyzing the GPA
data and predictors of success. Four students with unique contextual perspectives were identified
out of the total sample of 288 students.
Analysis of Interviews to Develop Themes. Explanatory case studies within the scope
of a qualitative analysis provide additional evidence that supports the original case and the
implications made through the interview process (Baškarada, 2014). Analysis and interpretation
of the four interviews that were conducted following recommendations by Creswell and Poth
(2018). In this study, the guidelines included holistic analysis as well as embedded analysis of
specific aspects of VL identified in my research questions and sub-questions. Holistic analysis
can provide a general description of VL within the school district, while embedded analysis
helps identify themes that arise through the coding process. To that end, I utilized within-
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participant coding to identify categories and themes for each participant. Then, I performed a
cross-participant analysis to identify significance statements that helped me establish the themes
that arose. Four themes developed out of identified significance statements from each student.
Theme 1. Students had sufficient yet monotonous access to and use of technology
Theme 2. Students had changes in attitude and motivation toward school
Theme 3. Students missed the classroom but adjusted to Edgenuity
Theme 4. Parental support supplemented or replaced school and social connections
Students had Sufficient Yet Monotonous Access to and Use of Technology. Virtual
learning relies on the use and application of technology by the student and is essential to the
asynchronous environment. Therefore, each student was asked about their digital literacy and
access to technology. Similar responses by all four students indicated that there was a solid
understanding of how to use technology in general before they became a virtual learner and that
they also had sufficient access to technology while VL.
An important part of the technology use was students’ interaction with the asynchronous
Edgenuity platform. All four students indicated that the way that they were taught the material
within Edgenuity was through pre-recorded videos. These videos included the lecture for each
lesson. There were mixed feelings concerning Edgenuity in general and also mixed feelings
about their asynchronous teachers. Student 1 indicated that she had difficulties following the
videos because she had a short attention span. However, Student 2 had a different perspective.
I liked how everything was on videos, and it wasn't just like, a bunch of writing
everywhere. It was just with the person talking to you and they just told you everything
that you had to do for the assignment.
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The mixed feelings on the Edgenuity program could have been in part due to what was
motivating each student to take part in VL and their original attitude toward school.
Students had Changes in Attitude and Motivation Toward School. Each student was
asked about different aspects of their education before and during VL and their perspectives on
how their attitude and motivation changed. There were several commonalities within this theme
that emerged. For example, when asked his attitude toward school was before VL, Student 2
stated, “I didn't really want to do it. It wasn't really that comfortable to do it. I didn't really pay
attention a lot.”
Students 3 and 4 also said that they did want to go to school and had a poor attitude
toward school. However, Student 3 did not follow a typical unmotivated student’s persona as she
called herself a classroom leader and was one to help her classmates and raise her hand to answer
questions. This might indicate that once she got to school, she was comfortable in the
environment, but outside of school, she talked herself out of wanting to be there. One thing
remained consistent across all four interviews, though. That was the students’ indication of the
important part that their parents played in keeping them motivated while VL. Student 3 said she
was also motivated by the freedom that VL provided. She stated that now that she is back in the
classroom, that year of VL has changed her and taught her a valuable lesson about homework.
I am more persistent [now] when it comes to homework. I get it done right away instead
of having to push it off… like I did my freshman and sophomore years (Student 3).
Student 4 had similar experiences with homework, indicating that as an underclassman, he had a
lot of late work and in retrospect thinks that students are given too many chances. Now that he is
in college, Student 4 indicated that he has learned that having a quiet space to do homework is
important. He also stated that he ended up getting really far behind when he was recovering from
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surgery and that affected his attitude and motivation. If he would have been able to ask his
teachers more questions, he said, he may not have gotten that far behind. Additionally, three of
the four students, regardless of their GPA or past academic achievement, said that their grades
motivated them while VL because they wanted to go to college.
Students Missed the Classroom but Adjusted to Edgenuity. Throughout the semistructured interviews, students answered questions pertaining to their perspectives on teaching
practices that they felt were important to their education before and during VL. Each student was
able to indicate some of the things that they noticed were different between the classroom before
the pandemic after experiencing a year of VL. The idea of hands-on instruction appeared in all
four interviews and the fact that the live teacher was preferred to the asynchronous teacher in the
videos. “I feel like I learned better hands-on because I can benefit from that way compared to
just looking at the screen all day” (Student 1). Additionally, Student 2 said that they got to do
hands-on work and got more help from their teachers before VL. When asked about her past
experiences in the classroom, Student 3 said, “Hands-on is definitely more effective. Like for
me, especially my freshman and sophomore year, is just how I learned better.”
While VL, there were teaching practices within the asynchronous Edgenuity platform that
the students disliked. “They took forever to explain something and then it’d be like a 10-minute
or 20-minute video and then you’d have to watch even more videos after that to get the entire
lesson” (Student 1). Overall, there were mixed feelings on Edgenuity, and all four students
indicated that they perceived face-to-face instruction as more helpful.
An important part of the classroom environment is being able to ask questions and
receive answers from your teacher. Edgenuity did not allow students to ask questions and the
opportunities to ask their classroom teachers questions were limited depending on if they were at
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the middle school or high school. Student 2, an eighth grader, stated that he never joined his
teacher’s video chat because he felt they were for students who had multiple questions. However,
he did occasionally email his teacher when he had a question. Student 1 indicated that she
emailed the teacher when she would need something technology-related, but not content-related.
Student 4 did not even know he could contact a teacher at school if he was having problems,
which was unfortunate. Students 3 indicated that she did not have a teacher to help her but that
she relied on her parents to answer questions if she had any.
Parental Support Supplemented or Replaced School and Social Connections. Across all
four interviews, each student expressed concerns surrounding the lack of social connectedness.
All four signified that parental support replaced some of the connections that they would
typically have from school, like that of their teachers and friends. Before the pandemic, students
could go to school with their teachers and friends and go out and do things after school, too.
When the pandemic hit, their support system shifted to their parents. There were two parents in
the home in all four interviews, so while I do not have the qualitative perspective of a student
who did not have two parents at home, evidence still points to parental support as a key to
success while VL in this study and prior literature (Borup et al., 2019). The natural shift to
parental support was a positive and necessary experience for each student. If they had not had
supportive parents, their success may have been even more limited.
Unique Perspectives. Part of the qualitative analysis included identifying unique
perspectives within the general context of the interviews. I chose each participant specifically
because the quantitative data presented something that made them stand out among the rest, so it
is key to identify the things that they said in addition to what the quantitative data said about
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them. In relation to each theme, each student revealed something unique from their perspective
or experience.
Student 1. What stood out about the interview with Student 1 was that she was the only
student who chose to do VL because they had a compromised immune system. While her health
played a large role in the decision to stay home, she identified anxiety as a key factor to choosing
VL, as well. She stated that VL helped to lessen her anxiety and now that she is back in school
full time, her anxiety has not really resurfaced like it did before. Also unique to her experience
was the fact that Student 1 did not get a school-issued computer like most of the other virtual
learners. They were not available at the start of the year, and even though she was promised one
when they became available, no one contacted her to get one. Student 1 stated some negative
feelings toward her VL experience that none of the other interviewees did. While her motivation
to succeed in school would predict her to be a good candidate for VL and in the same respect do
well, she stated that she would not choose it again. Overall, her race/ethnicity and gender may
have supported a decrease in GPA.VL, but she did not trend with that prior research (see Table
4).
Student 2. Student 2 felt that VL made him have a better attitude toward school. His
reasons for the change in attitude dealt with wanting to spend more time at home.
I didn't have to wake up as early to do the homework because I was at home. It was only
where I had to get it done that day, but it wasn't like I had to get up early in the morning
and do it like you have to do in real life school.
He was motivated to do well in school before and during the pandemic. He said that even though
he did not want to be at school, he still tried hard because he knew that colleges would accept
students with good grades. Unique to Student 2 was the fact that he did not go and hang out with
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his friends like the others. This was partially attributable to his age, but also to the fact that he
did not want to get sick. He stayed on trend with predictions for age, absences, and FRL status,
but not for gender which would predict him to have a higher GPA.VL.
Student 3. The perspectives of Student 3 helped me to understand some key
generalizations about VL that I had not previously thought of. Student 3 said that VL was like
having a substitute teacher all year long. She said that the teachers in the Edgenuity videos were
helpful, but the actual teacher knew more about what they were learning and could answer
questions. She thought that her entire year of VL was spent with a teacher who did not know
what was going on. In the face-to-face classroom, Student 3 said she was the type to raise her
hand to answer questions and was a very good leader. This was unique to the interviewees but
also contrary to her attitude toward school, which was that she did not want to be there. Students
who have poor attitudes toward school usually are not classroom leaders. Finally, Student 3 was
the only student who went to campus every day for a choir class. There was no virtual option for
choir, so she was able to be on campus for that class. When asked how she stayed socially
connected, she stated that she would have been much more apt to return to face-to-face learning
if she was not in choir as that is where she maintained her social connections.
Student 4. Student 4 was the only senior that I interviewed. While he had the lowest GPA
of all four that I interviewed, Student 4 managed to improve his GPA enough to get into college
and even get a scholarship. He was extremely motivated to be successful prior to VL because of
a promising athletic career, but after his injury, he maintained his motivation as a virtual learner
and his focus switched to being successful outside of athletics. He was the only student to talk
about being self-motivated which aligns with current research on how grade level can help
predict achievement as a virtual learner. Student 4 said his attitude toward school improved
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because of VL, but that he would not choose to do it again if he had the chance. He said he
would much rather be in the classroom with his friends and teammates.
Discussion
In this study, understanding how the mixed methodology has created a basis for
comprehension and synthesis of the information is key to confirming the findings. Utilizing a
diverse mixed methodology adds credibility and integrity to the study and analyzing both in the
scope of the research questions creates a bigger picture to help analyze the academic
achievement of virtual learners. The similarities and differences between the quantitative and
qualitative data helps gain a holistic understanding of what makes one virtual learner more
successful than another.
Drop in GPA while Virtual Learning
The model that was created in the multiple linear regression was statistically significant
and had a medium effect, but because there is still a large portion of unexplained variance in this
model, other factors likely contributed to the decrease in GPA.VL in addition to the statistically
significant variables. The full linear model from the quantitative analysis in addition to the
qualitative analysis of themes that developed throughout the interview process provided bases for
the discussion pertaining to the current study.
Predictors of Success
The combination of the quantitative and qualitative analyses has provided an avenue to
answer the research questions and gain an understanding of the data. The quantitative analysis
confirmed some of the research on prior predictors of success, including that of past GPA and
grade level. These variables were two of three statistically significant predictors (p < .001). Past
GPA and grade level in this study were consistent with predictors of success in prior literature
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(Figlio et al., 2013; Matuga, 2009; Roblyer, 2006; Xu & Smith Jaggers, 2013). While sex was
statistically significant in this study, current literature is inconclusive in limited pandemic
research (Yu, 2021). Voyer and Voyer’s (2014) meta-analysis focusing on gender’s influence on
achievement in the traditional classroom indicate the opposite of the findings in this study which
could be a result of the pandemic itself. A stepwise post hoc analysis of gender revealed a very
low R2 of less than one percent of unique variance contributed by this variable when run in the
regression alone. This may point to the suppression of a third order variable, but more research
would need to be done to explore this idea. Also, there were nearly 60 more females in this study
than males, so the disproportionate sample may have contributed to the gap in female
achievement with fewer males to influence the data.
The remaining variables were not found to be significant predictors of success while VL
in this study (race/ethnicity, absences, FRL status, number of parents/guardians in the home),
and prior literature has shown variability. While the linear model did not show number of
parents/guardians in the home to be a statistically significant predictor of academic success while
VL in this study, past research does support this in the regular classroom (Boonk et al., 2018;
Borup et al., 2019; Rice, 2006) and while VL (Lawrence & Fakuade, 2021). The qualitative
analysis supported past research with all four students stating that parental support was key to
their success with three of the four maintaining their GPA.VL. Additionally, the qualitative
variables of motivation and attitude toward school have been shown to predict which students
will achieve academic success while VL (Malinovski et al., 2014; Spengler et al., 2018).
However, students in the current study had a negative attitude toward school prior to the
pandemic. The fact that three out of the four students retained their GPA or did better as virtual
learners is due to sampling procedure and not representative of the overall results. Based on the
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research pertaining to attitude and motivation alone, they would not have been predicted to be
successful virtual learners. This points to an undetected moderation effect in the model or some
other factor that was not measured or identified. New conclusions can be drawn from both data
sources and implications in the findings should be taken into consideration in further research on
VL.
Contextual versus Conceptual Model
To complete the full picture, an analysis of the contextual (Figure 2) versus conceptual
(Figure 1) model helped to analyze the academic success of virtual learners in this study. The
following discussion contains an explanation of the variables that contributed to the development
of the qualitative themes and how they advanced throughout the course of this study. The themes
tied into the contextual model and likely contributed to the level of academic achievement while
VL in the current district.
Asynchronous Environment. The Edgenuity platform that was used to educate students
during the pandemic in the current district was fully asynchronous and implemented during ERT.
Research on the asynchronous VL environment has shown less academic success than
synchronous, blended, or traditional environments (Bernard et al., 2009; US Department of
Education, 2001). The current study supports prior literature with a drop in GPA.VL based on
the use of the asynchronous environment. It removes the aspects of interaction with classmates
and teachers, and the development of Theme 3 supported prior literature that supports the use of
social interaction is in a VL environment (Borokhovski et al., 2012; Cebi & Güyer, 2000; Lynch,
2002; Moore, 1989). The asynchronous nature of Edgenuity only afforded students the
opportunity to watch recorded videos and then continue on with their homework, which they
found monotonous (Theme 1). Removing the social aspect of school and placing students in an
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asynchronous environment is not well-supported in prior literature (Malinovski et al., 2014).
Additionally, Malinovski et al. (2014) state that secondary students tend to lack the intrinsic
motivation needed to sustain self-direction and therefore, asynchronous learning could prove to
be problematic. Parental support supplemented the motivation that their friends and teachers
once provided in this study (Theme 4), however, achievement still suffered overall. The
asynchronous technology and lack of motivation pointed toward the drop in academic
achievement while VL in the current study.
Lack of Social Interaction. Themes 3 and 4 developed out of the qualitative analysis
with connections to the contextual model. The pandemic created a situation where close contact
was discouraged in public places in order to stop the spread of COVID-19 (CDC, 2021). This
limited social interaction within and outside of the school day which has been implied in current
research as the catalyst for increases in mental health issues in school-aged children (Pincus et
al., 2020). Research suggests that social interaction is healthy for young people and can increase
the effectiveness of VL (Borokhovski et al., 2012). Students who chose the VL option in the
current study had limited interaction with their classmates and teachers during the school day in
addition to a lack of social connectedness outside of the school day as indicated in the qualitative
analysis. Therefore, the lack of social interactions that students had while VL may have limited
their academic achievement.
Limitations
This study set out to determine if the asynchronous environment that was provided for
students in the current district helped contribute to their academic success. While many of the
variables that were studied could, in fact, help explain some of what led to a higher GPA while
VL, the emergency situation that the pandemic created limited the generalizability of this study
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to the past research that was used to justify it. The support of parents that was recognized by
every student who was interviewed in the qualitative analysis could quite possibly have mediated
the relationship between GPA.VL and academic achievement, but it was not included in the
quantitative analysis. Finally, the lack of prior research pertaining to ERT in secondary schools
in an asynchronous virtual environment during a pandemic also limited the generalizability of
the study.
Conclusion and Implications
The results of this study show that there are several factors that should be taken into
consideration when implementing a VL environment at the secondary level to increase
achievement. Grade level and past GPA rose out of the quantitative research for schools to
consider. These two variables have been included in past research as predictors of academic
success and school officials should consider these implications in the future creation of VL
opportunities. Secondary administrators in particular should consider which students are
choosing VL recognizing that students in lower grade levels and those with lower past GPAs
may need extra support and resources.
The factors that emerged outside of variables used in this study also imply important
considerations for administrators. The asynchronous environment was not well-received by those
interviewed and may have contributed to the overall decline in GPA for the full sample. Students
who were interviewed in the qualitative sample indicated that they chose VL more out of
convenience and tolerance rather than a strong preference for VL. Following current
recommendations in the literature and providing a blended or hybrid environment may produce
better academic results. Finally, interaction should be one of the main factors for teachers to
include in their instructional strategies when creating a VL environment. Prior research indicates
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a statistically significant medium average effect for student-student and student-teacher
interaction which can increase engagement and academic achievement (Borokhovski et al., 2012;
Cebi & Güyer, 2020). Special consideration should be given to past academic success and the
grade level of the students when predicting what students could achieve academic success while
VL. The amount of social interaction that is maintained in the VL environment could also predict
achievement, so providing an environment that has a variety of educational practices, both faceto-face and virtual, should also be given special consideration. Overall, school administrators in
this study did not have the time or flexibility to implement VL while considering all the past
implications in research. While this may have contributed to the overall decrease in academic
achievement for the current district, it provided the opportunity to study and potentially
understand what factors could be considered when creating opportunities for students to learn
and achieve in a VL environment.
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Appendix A
Interview protocol
Researcher script:
Prior to consent:
Hello. I am reaching out to you today to see if you/your child might be interested in participating
in a research study that I am conducting to determine what might help virtual learners be
successful. In order to understand if a virtual learner was successful, I need to ask some of the
students who were virtual learning during the 2020-2021 school year. Some of the questions that
I will be asking questions pertaining to your comfort with technology, your attitude toward
learning prior to, during, and after virtual learning last school year, the things that typically
motivate you pertaining to your education, and how you stayed socially connected to your
classmates and teachers while virtual learning.
Would you be interested in taking part in this research? If yes, continue on with going over and
signing consent documents.
Post consent:
Thank you for your willingness to participate in this study on virtual learning. As I had explained
prior to this interview, this study is trying to identify some of the factors that might help
educators determine what made one student more successful at virtual learning than another.
This interview will last approximate 40-80 minutes and we can take a break any time you feel the
need. If at any point you would like to discontinue the interview, you just need to let me know. I
will be asking questions pertaining to your comfort with technology, your attitude toward
learning prior to, during, and after virtual learning last school year, the things that typically
motivate you pertaining to your education, and how you stayed socially connected to your
classmates and teachers while virtual learning.
[review elements of consent]
Before we begin, do I have your permission to record this interview using the voice memo app on
my iPad? Response ______. If yes, continue with recording. If no, continue with note taking
only.
If there are any questions that you do not understand, please ask for clarification. If there are
any questions that you do not wish to answer, please let me know that you prefer to skip that
question. Are you ready to begin? If yes, continue with questions.
Questions that will be asked of the participants include but are not limited to the following:
1. What was your home environment like prior to virtual learning? For example, did you
have a specific place and time to do homework?
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2. How did your parents or family support your learning prior to the pandemic? While
virtual learning? After virtual learning?
3. How much access to technology did you have prior to the pandemic? During the COVID19 pandemic including availability of the Internet? What kinds of technology did you
have access to?
4. What was your level of comfort and skill with technology prior to virtual learning?
During virtual learning?
5. What was your experience like with the Edgenuity platform? What did you like? What
did you dislike?
6. What was your attitude toward school prior to virtual learning? Were you motivated to do
well prior to virtual learning? Why or why not?
7. Has your attitude toward your education changed post-virtual learning? If so, how? If not,
why?
8. What was your attitude toward school during virtual learning? Were you motivated to do
well during virtual learning? Why or why not?
9. Who or what motivated you during virtual learning?
10. Which instructional strategies were you most comfortable with prior to the pandemic?
Lecture? Group work? Independent practice? Other?
11. How did you participate in class and interact with your teacher and classmates while
face-to-face learning? Were you the type of student to ask questions and get one-on-one
help from a teacher if needed? Please explain.
12. Which instructional strategies were you most comfortable with during the pandemic? For
example, videos, quizzes, projects?
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13. How did you engage with the curriculum during the pandemic while virtual learning?
For example, did you take notes while watching the videos? Why or why not?
14. What sorts of things did you do to stay socially connected prior to virtual learning?
15. What sorts of things did you do to stay socially connected during your time as a virtual
learner?
16. How much social connectedness did you experience while virtual learning with your
teachers? Your classmates? Your friends? Your community?
17. If you felt a lack of social connectedness during virtual learning, how did you overcome
that lack of connection?
18. What other educational or personal practices limited your success as a virtual learner?
19. What other educational or personal practices supported your success as a virtual learner?
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Aberdeen School District
Dr. Becky Guffin, Superintendent

1224 South 3rd Street
Aberdeen, SD 57401
605-725-7111 – Phone
605-725-7199 – Fax
Becky.Guffin@k12.sd.us

December 5, 2021
To whom it may concern:
Please accept this letter as my approval for University of South Dakota doctoral candidate
Christina Board to use archival data from the school district’s demographic and academic
management system Infinite Campus. Mrs. Board has access to Infinite Campus through an
original login and password issued to her by the district in her role as an administrator.
Mrs. Board also has our permission to request interviews from students within her study. These
interviews will be conducted off campus outside of school hours.
If you have any questions or concerns, I can be reached by email at Becky.Guffin@k12.sd.us or
by phone at 605-725-7100. Thank you for your consideration.
Sincerely,

Becky Guffin, Ed.D.
Superintendent
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